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J. Obfervationes Stelle fixe in Geminis 4 corpore 
Jovis occultate, Januarii timo. St. vet. 1707, 
eo Tranfitus arétifimi Martis infra Borealem in 
fronte Scorpii Febr. 5. mane. 


NTE biennium in Zranfact, Philof. No. 344. pag. 

294, rerum coeleftium {tudiofis indicavimus, $o- 
vem corpore fuo ftellam quandam fixam obtegere. debe- 
re, eofque ad obfervationem Phxnomeni rariffimi, & 
magno in Aftronomicis ufui futuri, invicavimus, fignan- 
tes diem Fanuarti hujus anni decimum. Fove autem 
pene Stationario, & paulo amplius in orientem quam 
per Tabulas noftras provecto, non ante undecimum in- 
cidie predi@a Occultatio; quam quidem Londini ob Nu- 
bes non contigitex voto obfervare 

Nec tamen fruftra invigilarunt Aftronomi noftri. D. 
Martinus Folkes Londini, prxfencibus aliis nonnullis e 
Socictate Regia, Fan. undecimo 84. P. M. vidit Fovis 
centrum una diametro corporis ejus Fixam fequi, quz 
dito centro Borealior erat quafi dodrante femidiame- 
tri Jovis. Poftea Nubes Jovem occuparunt, fed, habica 
ratione motus Jovis, paulo poft medium Noctis ftellam 
Jovi conjun@am fuifle, & a Borea dilci ejus parte. oc- 
culcatam, conclufit. 

Reverendus Dominus F. Theoph. Defaguliers, R. S. S. 
& D™. Stephanus Grey, Weffmonafterii, viderunt Fixam, 
HorA Sext4 vefpertina, integra Jovis diametro diftare. a 
limbo ejus, Corum verfus. Unde & ex fequentiunrdi- 
erum Obfervationibus, circa medium noctis incidiffe 
conjunctionem evincitur 

Reverendus quoque D #. Pound, apud Wanfted, in- 


fra(criptas naCtus eft obfervationes, quas utique accura- 
tiflimas 
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tiffimas, Tubo {cil. prelongo & Micrometro captas, huc 
tran{cribere non pigebic. 

Itaque Faauarii Quinto 5%, 6’. T. xq. Jovis centrum 
diftabat a dita Fixd 31’. 49” quam 5°. 38". fequeba. 
tur 34'.12" Afcenfionis recte: fimulque limbus Fovss 
Aufirinus eandem habuir Declinationem cum ftella. 

Die autem Nono fequente 6°. 6’, Jovis centrum difia- 
bat a ftella 10’. 49"; & poft ofo minuta erat differen- 
tia Afcenfionum reCtarum 11‘, 32": & tum = centram 
Planet, cancillo, ita ue vix perciperetur, erat orella Aue 
ftratius. 

Die Undecimo 5°. 30°. T’, aq. erat difiantia centro- 
rum 1. 24’. fimulq; vifa eft flella quafi: quadrante 
diametri Jovis Borealior centro ejus. Diameter autem 
minima Fevis invenra eft o' 43”. Deinde Nubes. 

Die vero Duodecimo 5°. 17’. erat diftantia centro- 
rum 3. 73 ac 5%. 50’ Jupiter ftellam pracedebat 3’. 
30". Afcen. Rect. Eodemq: tempore limbus Jovis Bo- 
reus eandem habuit Declinationcem quam Fixa accu- 
rate. 

Collatis autem his Obfervationibus manifeftum eff. 
Fixam hanc Fovi conjunctam, Fanaarii undecimo 13". 
circiter, non nifi17" vel 18” centro ejus Borealiorem 
fuifle, ac proinde occultatam. 

Fixa. hxc, etiamfi nulli Catalogo hactenus afcripta, 
Locum tune habuic m 22° 13% cum. Lat. Auft. 0% 
13/2; Comitemque haber 17 min. eam precedentem 
& 7 min. Borealiorem, five in a 21°. 56’ cum Lar. 
Autt. 0° 6't, cui Jupiter conjungi vifus eft Fas. 16. 6° 
30. velperi. 

Sic {patio minus bimeftri Fupiter corporaliter eclipfa- 
vit duas Fixas, cujus rei ne fingulare quidem exem- 
plum ab invento Telefcopio extat: proinde hxc obfere 
vata inter pretiofiflima Uraniz xenrie, in ulum Por 


fterorum, merito reponenda funt. 
No 
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Woftra autem ftellula anno 1634. Feb. 6. Fovi Stati-- 
onario conjuncta, tribus ejus diametris Auftralior erat, 
obfervante Gaffendo: unde conftabit, calculo rice infticu- 
to, fovis Nodos quoad fenfum immobiles hefiffe, per 
83 annos ultimo elapfos, idque ad 2°. 8° 35° a t* a Ve 

Ad alteram autem Obfervationem Trantittis Martis 
prope Borcam Frontis Scorpii non minus infignem, iidem 
Aftronomi eadem cum cura invigilarunt omnes, Mars 
autem, Februarii Quinto Mane, vel Quarto 16% viius 
eft adeo vicinus ftellxe dit, ut ea nudis oculis non con= 
fpiceretur; fed per Telefcopium invenia eft fupra & ad 
ortum, adeoque Mars nondum ei conjunctus.  Eiora 
16". ro. T. app. Afars erat in recta cum Borea fronzis 
& Telefcopicad que eam fequitur ad Boream, ad diftan- 
tiam oto circiter minutorum. 16°. 35‘. Alars intermes- 
dius erat in recta cum Bored & Media Frontis; & poft 
hore quadrantem, cum Auftrind Frontis, ira ut 16°. 
54. T. app. zftimabatur Conjunctio ipfa quoad Longi- 
tudinem, quo tempore Mars {at accurate duobus tan- 
tum minutis auftralior erat ftell4. Obfervavit etiam D. 
Pound ConjunGtionem refpe&tu Afcenfionis Redte 17° 
25. T. app. cum diftantia centrorum 2'. 07"= Jucun- 
dum autem erat fpectaculum. Martem videre {tcllam 
pedetentim aggredientem, motumque fuum, lentiflimum 
licet, manifefte prodentem. 

Conferatur cum hac Obfervatio Horroxii nofiri anno 
1638. Pebruarii Septimo mane, quam vide ia Epiftolis 
ejus pag. 304. Tune enim Mars ad eandem {ficllam 
appulfus, etiam multo propius ad cam acceffit, fed ante 
ortum ejus prxterierat Conjunciio. 

His adde Saturni.ob{ervationem Fanuariz 25to. 12", 
25°, T. xq. a D. Found habitam. Cum Planeta diftae 
bat A ftella s8va. Pirginis Catal, Brit, 13’. 16". verfus 
Auitrum, camque fequebatur 2. 30". Alc. Rect, Stella 
in S19 23,52". cum lat. Bor. 2° 47°, 25". 

Il..4z 
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II. An accurate Account of a teflellated Pavement, 
Bath, and other Roman Antiquities, lately dif. 
cover'd near Eaft Bourne im Suffex. Being part 
of a Letter of January 26. 1717. from the 
learned Dr. John Tabor of Lewis, to Dr. John 
Thorpe, R.S.S. and by him communicated to the 
Royal Society. 


Defcription of the teflerated Pavement at Zaft 

Bourne, near Pevenfey, muft have been more im- 
perfect than what is now given, had it come to your 
hands. much fooner. I thought an exa& Account could 
not be taken, unlefs the Ground abourit was open’d: 
and it being pare in a Meadow, ‘and pare in 
plough’d Ground, and under a Fence which parts two 
Perfons Lands; by reafon alfo the one was fow'd; [ 
could not procure the Digging in both Places ac the 
fame time. 

Ie was in March laft when the Meadow was dug; 
and the laft Week fave one in November, before we had 
leave to open the Ground in the Corn Field. The Mea- 
dow in which the greateft part of the Pavement lyes, is 
near a Mile and half South Eaft of Bourne ; it contains 
about four Acres, and is of a triangular Form; the 
Southern Side is againft the Sea3 only a few Fifhers Cots 
tages, and a {mall publick Houle or two being between 
thae and the Sea. On the Northern Side of the Meadow 
is a High-Way, which leads from Bourne to Pevenfer: the 
Welt Side is by a Fence of Pofts and Rails feparated from 
a large Corn Field, in Common belonging to the Parifh. 

Qqqq About 
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About the middle of this Fence is the Pavement, diftane 
from High-Water-Mark a Furlong; In former times it 
might have been fomewhat more, becaufe from this Point 
to the Weftward, the Sea is always gaining from the 
Land. 

More than four Years fince, viz. in the Summer 
4712, when the Fence was repaird ; the Workman fink. 
ing a Hole to fix a Poft in, was hinder'd by fomething 
Solid like a Rock ; but cafting out the Farth clean, found 
the Obftacle:to be Artificial. Mr. Thomas Willard of 
Bourne, Owner of the Meadow, being inform’d of the 
Novelty, gave Order thac it fhould be uncover’d; 
and fent alfo to Lerflmoncenx, for one Parceglove an in- 
genious Ingineer (who formerly had been imploy’d in 
the Mines in the Northern Counties), who with his Jn« 
ftruments bored through the Pavement; and in many pla- 
ces of the Ground about it, which he found ro be full of 
Foundations: bur this his Difcovery of thofe Founda- 
tions, was only a Confirmation of what the Inhabitants 
there have always obferv’d, as well in Ploughing, as in 
the Growth of their Corn and Gra{S: for in the common 
Corn Field, Weft tothe Meadow, to the diftance of near 
half a Mile, they-often raife bits of Foundations with 
théir Ploughs; and in dry Summers, by the different 
Growth of the Corn, they can plainly perceive ail that 
Tract of Ground’ to be full of Foundations. 

The Pavement was little more than a Foot below the com- 
mon Surface of the Ground; what lay next it was a fmall 
Sea Gravel 3 the Pofition of it is ‘very near due Eaft and 
Weft (about two Foor of the Weft end of it reaching 
into the Corn Field); its length is feventeen Foot and 
four Inches; its breadth ‘eleven Foot. Atcfirft ic feemrd 
to have been bounded with.a thia Brick fet on Edge, 
about an Inch above the Zéffere, fo exactly ‘ftrair and 


even, as if Shot with a Plane; and fo well Cemented, 
as 
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as if one entire Brick, Bue when the outfide of the 
Pavement was broke up, we found, thar ‘inftead of 
Brieks fet on Edge, as was imagin’d, it was bounded 
with a Border of Bricks laid flat, and their ends nexe 
the Z¢/fere turn'd up. The Thickne(s of thefe Bricks was 
an Inch and a Quarter ;‘ che Breadth not under Eleven, 
and not more than twelve Inches; the length full fif- 
teen Inches; which, before they were turn’d up at their 
Ends, could not have been lef$ chan Seventeen. They were 
very firm, and not inthe leaft Warp'd or Caft in Burn- 
ing: when broke, their Subftance was fine and well 
mixt, of as uniform and clean a Red Colour, as a piece 
of fine Bole: Except at the ends where turn’d up, they 
were all over cover'd with a Plafter (the fame which 
Vitruvius calls the Nucleas, of which more afterwards), 
half an Inch thick; fo hard, entire, and even, that it 
feem’d as one Stone, quite round the Pavement. 

Next within the Bricks, there was a Lift or Border 
of white Zeffere, thirteen Inches broad; within that, a 
Lift of brown Zeffere (fomewhat darker than a Whet- 
Stone, and fomewhat lighter colour’d than the Touch- 
Stone) four Inches broad; then a Lift of the White, 
five Inches broad’; next within that, another Lift of the 
Brown, tour Inches broad: all the reft of the Pavement 
was fet with white Zeffere, without any Ornament or 
Figure which though not Gay, lookt very Neat and 

slean. 

When this was firft view’d, aone of the Curious 
doubted, but that the Work was Roman, many were of 
opinion, that it might have been the Floor of a Temple, 
or place of Worfhip. Pliny indeed (4) informs us, that 
thefe fore of Pavements or Lithoffrota, began to be in 
ufein Ztaly, in che time.of Sy//a;. who caus’d one of them 


(4) Plin, Sec. Hilt. Nac. Lib. XXXVI. Cap, XXV, 
Qq94q92 to 
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to be made in the Temple of Fortune at Prenefle; perhaps 
the fame which not long fince was taken notice of by 
the Honourable Mr. Addifon (b ). . 

{ was rather inclin’d to fuppofe, it had been thar A- 
parcment belonging to the chief Officer where Juftice 
was adminifter'd; and the more, becaufe Pilst’s final 
Sentence on our Saviour was pronounced from a Throne 
on the Lithoftroton (¢); which Appellation was given 
to thefe kinds of Pavements by Varro.(d@) not lefs 
than fixty Years before; and by Pliny (¢) not lefS than 
forty Years after our Saviours Suffering. That the Ro- 
man Generals caus’d {uch Pavements to be made at 
their Stations; we may have juft reafon to conclude, 
from that paflage (f) in Sactonius cited for this pur- 
pofe by Dr. (¢) Plot. 

When the Ground about the Pavement was dug, alf 
thefe Suppofitions were quafh’d ; for on the North Side 
of the Pavement, we difcover’d an entire Bathy fixteen 
Foot long, five Foot nine Inches broad, and two Foor 
nine Inches deep (which the Draught fene with this 
reprefents) : Fig. 1. It was fill’d with Rubbith of Buildings, 
which feem’d to have been burnt; fc. hard Mortar 
adhering to pieces of Roman Brick, fquar'd Stones, and 
headed Flint, mingled with Afhes and Coals of Wood, 
From the Northweft Corner of the Pavement, was the 
Paflage into the Bath, three Foot three Inches’ wide; 
at which place, the Bricks that bounded the Pavement, 
were not turn’d up at their ends, but lay even with the 
Zeffere. At the diftance of fifteen Inches from the 
Zeffere, there was a Fall of two Inches, to the Landing- 








(5) Remarks on feveral places in Italy, Pag. 377. . Ce) Bday. 
"Iwav. K. XIX. 13. Ter. Var de Re Ruft. Lib. 3. ” 
Ce) Plin, Hift. Nat. Lib, XXXVILC.XXV. (f+) Jul. Caf. Seat. go. 

Cg) Oxfordpbire Plots Nat. Hiftory, Chap. X. 
place 
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place out of the Bath ; the Landing place was alfo three 
Foot three Inches long, and two Foot two Inches broad - 
Thence by two Stairs, was the Defcent into the Bath ; 
the length of the Stairs, the fame a3 of she Landing- 
place; the breadth of cach Stair way >'~yen Inches; the 
height of cack Step a little more than ren Inches: the 
loweft Staic was twenty Inches from the farther Side 
of the Bath. The whole Work was very compa, and 
exactly weil made; not in the leaft injur’d by Time, 
not the Violerce it underwent when fill’d up; truly aa- 
{wering the Precepts of Vitruvius; which (4) advile, 
that for all Buildings, refpedt thould be had to the 
Strength, Conveniency, and Beauty of the Work de- 
fign’d ; and that in order thereto, a careful and judicious 
Provifion fhould be made of Materials, without Parfie 
mony. 

Although the Author and Time of thefe Works can- 
not as yet be difcover’d; yet ‘tis evident the Artificer 
near enough follow’d the directions Vitruvius (i ) gave 
for framing fuch like Structures. 








(2) M. Pollio Vitrua. de Archite@ur. Lib. TI, Cap. IH. Hee autem 
ita fieri debent, ut habeatur ratio firmitatis, utilitatis, venuftatis. Fir- 
mitatis erit habita ratio, cum fuerit fundamentoruam ad folidnm deprel= 
fio, & ex quaque materia copiarum fine avaritia diligens eledtio. 

(i) M. Vitruv, Pol. Lib. VIL Cap. I. Primumgue incipiam de Rude~ 
ratione, que principia tenet Expolitionum, uti curiofus fammaque pro- 
videntia folidationis ratio habeatur. Et fi plano pede erit ruderandum, 
queratur folum fi fit perpetuo folidum,—Si aut omnis aut ex parte con- 
geftitius locus fuerit, fiftucationibus cum magna cura folidetur.—Tune 
infaper ftatuminetuz ne minore faxo quam quod poffit manum implere: 
ftataminibus indudtis ruderetur. Rudus fi novum erit, ad tres partes una 
calcis mifceatur, fi redivivum fuerit, quinque ad duum mixtiones has 
beant refponfum, Deinde Rudus inducatur, & veéibus ligneis Decuriis 
induGis crebriter pinfatione folidetur ; & id non minus pof pinfum abfolu- 
tumcraffitudine fit dodrantis. Infuper exTefta Nucleus inducatur, mixitios 
nem habens ad tres partes unam Calcis ; uti ne minore fit craffitudine pa- 
vimentum digitorum fenum, Supra Nucleum, ad Regulam & Libellam 
exatta Pavimenta ftruantur, five SeGilibus, fen Tefferis. Cum ea ex- 
truda fuerint, & faftigia extrufiones habuerint, ita fricentur, uti, fi 
SeGilia fiot, nulli gradus in {cutulis, aut trigonis, aut quadratis, feu favis 


Firit, 
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Firft. as to the Pavement, ig was fecur’d on every 
Side, and che Edges of it refted on a very firm and 
neat builc Wall, made of Roman Brick, {quar’d Stone 
and headed Flint; between five and fix Foot deep be- 
low the Surface of the Pavement, and full twenty three 
Inches thick; which we may fuppofe to have been two 
Foot by-the Roman Meafuree The Bricks were not in 
reguiar courles, as they are ro be feen in’thofe Roman 
Buildings, which are in view above Ground; but with- 
out order diipersd about in the Wall. The Top of the 
Wall indeed was but fifteen Inches thick; and that 
was coverd with the Bricks firit menrion’d, which 
bounded the Pavement: but about fourteen Inches be- 
low the Top, there was a Set-off (as cur Mafons term 
it) in the infide of the Wall, eight Inches broad. We 
did not dig up the Foundation of the Pavement to the 
Bottom, but epened it at one Corner only, that we 
might difcover how it was Fram’d: fer when it was 
bor’d through, they obfervd, next under the Ziffere, a 
Bed of very ftrong Mortar, more than a Foot thick ; 
under the Mortar a Bed of Clay rwo Foot thick; and 
under the Clay a firm Foundation of Brick. We ob- 
fervd the Clay (which the Ground thereabouts do not 
afford) to be very fine and red, and alfo clofe; no 
doubt but carefully Ramm’d. The Surface of the 
Clay was neatly pitch’d with {mall Flint and Stones, 
Pointed at their lower ends, and Headed at their up- 
per ends. This Pitching or Paving is by Vitrevins 
call'd Statuminatio; and the Stones ’tis done with, he 





extent. Sed coagmentorum compofitio planam habeat inter fe directio- 
nem, Si Tefferis fructum erit, ut ex omnes angulos habeant equales, 
nullibique 2 fricatura extantes, Cum enim angnli nom fuerint omnes 
wqualiter plani, non crit exatta ut oportet fricatura, 


calls 
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calls Statumina. He directs them to be fet, when the 
Underwork is made Sound and Firm, by well Ramraing. 
Becaufe the firft Chapter in his Seven:h Book, treats 
only of the Method of making thefs kinds of Pavements, 
which in his time, and astiay be obitrv’d from his words, 
were had in no {mail efteem by tie Grandees of Rome ; 
TI have cranfcribed what may fhew the accurate Me- 
thods which that great People had in: Framing them. 
But to return, this pitch’d Work was exactly even 
with the Set-off in the infide of the Wall; on it was 
laid a Bed of. coarle Mortar of about nine Inches thick ; 
the Skirts of this Mortar (which by Vitrwvins is call’d 
the Rudus) refted on the. Set-off above-mention’d; is 
was compos'd of Lime, a fharp courfe Sand, {mall Peb- 
bles, and bits of Brick. Upon this Rudus was a_ finer 
Compofition, made, as near as I could guefs, wich 
Lime, a fine fharp Sand, fome kind of Afhes, and 
(which was the greater part) ftampt Brick and Pot-fherds, 
in grains not larger than Cabbage-Seed, and the Flower 
or fine Powder feparated from it. This Bed was about 
half a Foor thick; and is what Vitravin: calls the Nucleus. 
Whether we may call it Terrace, I muft leave it to thofe 
who are better skill’d than my feif, in giving proper Ap- 
pellations to the feveral parts of Mafonry.. Both this 
Nuclews and the Radss under it, very near equall’d the 
Portland-Stone in hardnefs and compactnefs. Upon this 
Nucleus or Terrace were the Zeffera {cr : they were fet an 
end; but fo exact was the Workman in fetting them, that 
he us'd two forts of Cement to fix them withal; their 
lower ends ftood in a Cement of Lyme only, well 
work’d; their upper halves were cemented with a fine 
gray Mortar, confifting of fine Sand (and as it {cem’d) 
Afhes and Lyme. This gray Cement every where fiil’d 
the Intervals at their Heads ; and was much harder than 

the Ze(ffere themfelves. 
"T'was 
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’Twas before intimated, thac the Zeffere were bur of 
two Colours, White, and of a dark Brown; they were 
harder than a glazd and weil burnt Tobacco-Pipe, and 
of a Grit fomewhat finer; the Brown {eem’d to be of 
the fame Subftance with the White, but colour’d by Arr, 
(as Pliny informs us (&) the workers in Clay of old had 
a Method to do): they fcem’d to have been form’d ina 
Mould, and afterwards Burnt. Hence I am inclin'’d to 
take the meaning of Vitravius; where he makes fo plain 
a diftin@ion between the Zeffere and the Sedilia; thar, 
the one was according to the import of the name, 
form’d by Inftruments out of Stone, Brick, and Tyle; 
the other fhaped in a Mould and Burnt. They were nor 
of an equal Size, none exceeding an Inch in length; the 
fhorteft were § of an Inch: moft of them were equally 
made their whole length ; burt of fome the lower ends ter- 
minated almoft as fharp as a Wedge, on purpoic, as may 
be fuppos’d, to be driven where any Inrerftices were left : 
At their Heads likewife they were noc all equal and 
alike, fome exactly Square, fome oblong Square, fome 
Semi-lunar, but none Triangular: the Diameter of thofe 
that were Square was about { of an Inchs the longeft 
Side of thofe that were oblong at the Head lircle exceede 
ed half an Inch. [Ie may be obferv’d, that the prepa- 
rations for fixing this Pavement here, go beyond rhofe 
which Vitrevius prefcribes (in the firm Wall near fix 
Foot below the Surface, in the Bed of Clay within‘ ic 
two Foot thick, andin the Foundation of Brick under 
the Clay), But when we confider the Scicuation of 
the Ground here is low, not many Feet higher chan the 
Sea might be elevated at Spring Tides; and chat ic 
mighe as well‘be annoyd by Land-Springs after great 
Rains, as by Water owzing through the Earth from the 


(k) Plin. Secun. Hift, Mund. Lib. XXXVI Cap, XIL 
Sea 
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Sea fo near; from which the Work in time might receive 
damage; we mutt allow the abovementiond Additions 
to be the refult of a very judicious Forefight. 

The Bath alfo was form’d and fecur'd by a very com- 
pac Wall, of the fame breadth and depth with that on 
which the Pavement refted: the Wall, which fuftain’d 
the North Side of the Pavement, made the South Side 
of the Bath. On the South Side of the Bath, from 
the Eaft end, to the ends of the Stairs, there was a fo- 
did Seat; twelve Foot nine Inches long, very near ten 
Inches broad, and fourteen Inches high. The Bottom 
‘or Floor of the Bath, was made after the fame manner 
as the Pavement was made, excepting the Zeffere, and 
the thick Bed-of Clay : for under all, there was Brick ; 
then a Bed of the Radus or coarfe Mortar fomewhat 
more than a Foot thick ; above that the Nucleus or Ter- 
race only, half a Foot thick. The Sides of the Bath, 
the Seat, and the Stairs, were plafter’d over with this 
Terrace about half an Inch thick ; all which were 
throughout fo Hard, Compact, and Smooth, that when 
firft open’d, the whole feem’d as if it had been hew’d 
out of one intire Rock, and polifh’d. At the middle 
of the Eaft end, at the Bottom, there was a Sink-hole, a 
liccle more than three Inches long, and above two Inches 
deep: about four Inches above it, there was another 
paflage through the Wall of the fame fize ; the firft we 
may {uppofe to let out the Water which had been us’d ; 
the other to let in frefh. The Stairs and Seat were 
chiefly made of Roman Brick, between fifteen and feven- 
teen Inches long, between eleven and twelve broad, and 
near one and a half thick. At the North Side of the 
Bath the Ground was not open’d; but at the faft end 
of the Bath and Pavement, at che South Side of the 
Pavement, and at the Weft end of both, there feem’d 
te have been feveral Vaults or Cellars: for there were 
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very firm 23 Inch Walls continued every wav (to the 
farcher ends of which we did not trace), whoic bounda- 
tions were as low as that which iupportes the Paves 
ment: fo chat co the depth of fix Foo: tie Ground was 
filld wich fuch Rubbifh as was cakcn cuz ot the Bach. 
The Bricks in this Rubbifh, which were all broke, had 
feverai degrecs of thickneis, from thres !nches co-a little 
more than one Inch: feme had one of their Sides 
wav'd as in Fiz.2; fome Fretwile as in Fre 3. others 
had Rojes on them weil imiratcd: we found alfo two 
forts of channel’d Bricks; the one like a Trough, the 
Channel three Inch-s broad. and as many deep, the 
Brick it felf an {nch and a half thick: The ocher fore, 
had a Cylindrical Channel ; fo that when two were clapr 
together, they form'd a hollow Cylinder of chree Inches 
Diameter, Thefe channell’d Bricks being all broken, their 
Length when whole is uncertain, as is the Ufe they 
fery'd to; whether for Paflages to conveigh Water; or 
whether they were placed in the Walls to diftribute 
Heat througheur the: Building, as was ulual in the an» 
cient Structures at Rame. 

Tis farther obfervable, when the Ground was open’d 
the fecond rime; that off from che south- Weft corner of 
the Pavement. which the Letter G fhews; five Foot low- 
er than the Surface of the Pavement, there was difco- 
verd a large Space (to the end of which we did not 
fearch), paved with Brick, eleven Inches broad, almoft 
ene and a half thick, and ficeen long; fubstancially 
was it pav'd; for it had two Courfes of this Brick.. 
There was half a Foor of Mortar under the lower Courfe; 
and about an inch of Mortar between the two Courfes ; 
thefe Bricks alfo were perfectly well made; but on 
the under Side of each, were two Knobs, abour the 
fize of half a Wallnue; fix’d-on-chero as may be gueis’d, 

to 
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to keep them fteddy, till che Mortar they were fer in 
might dry. This pav'd Place was {carcht 6 or 8 Foot 
every way 3 ic was all cover'd with a Coat about two 
Inches thick, of Afhes and large Coals of Wood: on 
that lay confufedly large pieces of the Rudss or coarle 
Mortar abovemention'd, and lumps of the Zi /fera in all 
refpects like thofe on the Pavement, and cemented as 
They were. There were moreover mingled with the Athes 
many large Iron Nails, bigger, but not quite fo long, as 
thofe we call double Tenns; fome Hooks for Doors to 
{wing on; feveral {mall pieces of earthen Ware; fome 
like bits of Urns; fome of a fine yellow Clay; fome 
red, thin, neatly wrought and adorn’d with Flowers; 
and laftly pare of a Human Skull, and pieces of Rones 
near it; which Bones were not inclos’d inany Veffel, but 
lay loofe; they were difcolour’d like thofe { have {een in 
Urns ; fo that the Body they belong’d to, might perifh 
by the fame Flames, that thefe Buildings were deftroy’d 
by. There was no Infcription found either on Stone or 
Brick ; no Statue, or other Figure, fave thofe on the 
Bricks mention’d5 neither were there any Coins met 
with there. But fomething more than a Furlong North- 
Welt of thefe Works, near three Years fince, there was 
a Malc Houle, and near two Years fince a Dwelling~ 
Houfe ereted ; in digging the Foundations for the firit, 
there was a Coin of Poffhumus; and in the Ground dug 
for the laft, a piece of Conftantine’s found ; both which 
1 fend with this, that the In{criptions and Reverfes may 
be incerted if neceffary. 

From the nearne(s of the Bath, it may reafonably be 
concluded that the Pavement was neither a part of 2 
Temple, nor for a place of Juftice: the continuation of 
the Foundations every way to be traced from it, and 
whac was laft difcover'd, are rather an srgument it was 
an Apartment of a magnificent Palace. 

Rereoe2 Plisy 
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Pliny fappofed that thele Lithoftrota (/ ) or teflerated 
Pavements had their original in Greece; but perhaps the 
Grecians borrow d their Patterns from 4ffa: for from.the 
Book of Ejther (m ) we learn, there was a moft Royal 
Banquet at Suza, ona Lithoftroton (fo the Septuagint has 
it) of coftly Stones, four Hundred Years before the 
time of Sylla, who broughe them firft into /raly. Fofe~ 
phus affiems (2), that the Gree‘an Laws, Learning and 
Arts were fetch’d from Afia: and indeed when we reflec 
oa the Antiquicy of the Levitick Law; the Pyramids of 
Egypts the Temple of Sclomon; the Walls and Paiaces 
of Babylon; and the f{umpruous remains of /almyra and 
Perfepolis; we have no reaion to eftcem the Grecians Au- 
thors, but as good imitators of thofc early Examples of 
Learning and Arts they had to foilow. 

When Quinéfus Cicero was here with Cefir, the fecond 
time he invaded Britaiz ; his Brother the incomparable 
Tully, had the overfight of fome Buildings he had ap- 
pointed to be made inthe Villa Wanliana at Arcano: and 
ina Letrer fent into Britais, Tully informs Quins, that 
he was well pleas’d with the Seat, and the more, bee 
caufe the Pavimented Piazza was Magnificent: that 
the Pavement feem'd (0) to be exa‘tly well made + 
that he had directed fome Chambers to be alierd becaufe 
he did not approve of them: that in the Bathing Apart- 
ment, he had remov’d che Sweating Room into another 
corner of the <Apodyterium. And afterwards in che 
fame Letter makes mention of fuch another Work which 
was in hand for him in the City alfo. Again, about 
the time Quinctas return’d out of Britain, and was fixt 
with the Legion he prefided over, in Winter Quarters 





(7) Plin. Se& Hift. Lib. XXXVI. Cap. XXV. 
(m) Efth. Chap, 1 v. 6 (2) toleph againfi Appion, Book It.. 
(¢) Tall, Cic, ad Quind, Frat. Lib. ILL Ep. 1 
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among the Nervii (of which Cefar in his Commentaries 
makes mention) ; Zully ( p ) takes notice of a Pavement 
thac was making for himfelf alfo: Expolitiones utriufque 
noftrum, fant in manibas ; [ed tua pene ad tetfum jam pere 
ducta res eft ruftica Arcani cp Laterii. “Lis hinted by Pare 
ro-that a Lithoffrotes was one of the Membcrs of a con 
pleat Villa (q ): Varro was eighty Years old when his 
Books de Re ruftica were compoted : Trily was lomecbing 
more than fitry when the above cired: Epiftles were 
wrote; afar when a General, made the Zefferr ( x ) and 
Seciilia for Pavements, to be parc of his Baggage; and 
Vitrevius, Cocemporary with thefe three, calls the Litho» 
flrota, | rincipia Expolitionum (s) + which make it evi« 
dent theie Floors were held in efleem, by as great Men 
as the World has. atferded, even .in their riper Years: 
From all this, we may obferve, chat fometime before, 
and in che firlt Age-of the Empire; the humour of thefe 
kinds of Floorings much prevail’d among the Romans: 
wherefore ’tis.no wonder they are found in fo many 
places of this :fland But, as unprofitable Inventions 
and Cuftoms in time grow Stale, and are laid afide, 
fo fared. it wich that of Pavements : For in the time of 
Pliny they began to be ouc of ufe on the Ground; 
but then. he relis us, they. were made above Stairs ( ¢ ), 
or in his own Words in Chambers. Whether the Zi- 
thoftrota in Chambers were ufual in Vitraviuss days, 
we have no Warrant to {uppofe, from any hint in his 
Writings ; notwithftanding he gives Rules for making 
them, plano pede,on the Ground ; and fub («) dio, (which 








(p) Ibid. Ep. 01. (7) Ter. Varro de Re ruftic. Lib, III, 

(+) Suet. Trang, Jul Caf Cap. 46. (5) M.Virruv. Pol. 
Lib VU Cap. |. (#) Plin. Hift. Lib. XXXVI. Cap. XXV. 
Pulfa deinde ex humo Pavimenta in cameras tranfiere é vitro: novitium 
& hoe inventum, (4) M. Vitrav. Lib, VU. Cap. 7, Sub dio vero 
maxime idonea faciunda funt pavimenta. 
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from the Method by him prefcrib’d muft be) aloft: be- 
caufe for fuflaining thofe {vd dio, he orders the work un- 
derneath to be well fecur'd, with cwo Jays of Plank thae 
fhould crof{$ (w) each other, and be nail’d down; then 
the Statuminatio oc Pitching. the Mortar, Terrace and 
Tiffre, as before on the Ground. Buc becaufe by fab 
dio Vitrwvius could not defign Chambers ; and although 
Pliny informs us the Greciaas us'd ( x J to cover or Flat- 
roof their Houfes with thefe Pavements; yet fince nei- 
ther Vitrwvins nor Piiny mention any {uch Mode prevail- 
ing in cheir times at Rome; it remains, that we may 
imagine Sw) dio, or che Su dialia of Vitruvius, to mean 
Pavements mounted on Pillars or Arches, which might 
afford delightful Terraces out of the upper Kooms, and 
fhady Piazzas underneath: and in this Senfe perhaps 
may be underfiood the Porticus Pavimentata of Tully 
above-mention’d. By the many Apartments, the Found~ 
ations about thefe Works point out, there feems to 
have been nothing wherein the Buildings chat once flood 
there, might come fhort of the magnificent Srru@tures, 
wherewith the Rowsaus delighted to gratify their Luxury. 
The ufcs each were defign’d for, is not to be deter- 
mind: whecher there was a Piazza cover’d with a Li- 
thoftrston,.cannot be affirm’d. But be thac as ic will; 
tis next to Demonftration, there was {ome upper Floor 
fultain'd by Wood, and pav’d with the 7:/fere, after 
the 1ume manner as Vitruvius directs5 and, on the 
Brick Pavement (laft difcover’d), the Coat of Afhes and 
Wood Coals with Nails, cover'd with large pieces of 
the Radws, and great lumps of the Z:/fere well cemented 





(wv) Ibid. itaque fi neceffitas coegerit, ut minime vitiofa fiant fic erit 
faciundum: cum coaxatum fuerit, {uper altera coaxatio tranfverfa fter— 
natar, clavilque fixa, &c.---Statuminatione fata rudus inducatur, &c. 

(x) Plin, Hilt. Lib. XXXV, Cap, XXV, Subdialia Greci invenere tali- 
bus domus contegentes, 
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together, and the Nuelews adhering to them; thew there 
was an upper Pavement broke by its fall, when Fire had 
coofumd its fupport. 

I have. been thus prolix, in giving you the moft exact 
account I could of this piece of Antiquity ; becaufe we 
cannot have a lefs Senfe of the admirable Rules and Me- 
thods, the Roman People made ufe of, in framing their 
Buildings, and ordering other Conveniences for Enjoy- 
ment and Magnificence; than of the incomparable Ma 
nagement they had in their Military Preparations and 
Difcipliac; which are fo to the Life reprefented by (7) 
Fof-phus, and fo punctually defcribed by ( z ) Pegetins. 

As tothe Roman Architecture, it may not be amifs 
here to note; that when-they defign'd a Building, chey 
could not immediately begin ic: their Preparations re- 
quird time: By their well fhap’d durable Bricks, and 
by- their Stone-like Mortar, we may plainly perceive, 
they buile not with fuch hafiy: Materials as are now 
usd. Fitravius (a) and Pliny both direct, chat Brick 
fhould be form’d in the Spring, and be two Years dry- 
ing: And where:Pliny {peaks of theie Mortar, he fays, 
’ewas ordain'd by the old Laws (6) of Rome, that no 
Undertaker fhould Build a Houfe with Mortar which had 
not been made three Years before. We find indeed, 
their Walls feem to bid fair for Ecernity 3 whereas ours, 
from Parcimony and ill Management, are {carce able to 
endure one Age. 


The reft of this learned Difcourfe, by which. "tis made 
more than provable that here ence flood the Roman City An- 
deride, deffroyed by the Saxons aleut the Tear 500; thenzh 
very curious, yet being chiefly EHiftorical, feems vot fo pro- 
perly the Subjet# of thefe Tran{aétioni. 





Cy) Fofepbus’s Wars of the Fews, Book TT Chap. HI. 
(%) Veget. de Re Militari. (4) M. Vitreo, Fol, Lib, £1. Cap. TIE, 
Plin Hift, Lib. XXXV. Cap, XIV. (6)-Plin, Hit; 
Lib, XXXVI. Cap. XXIII. 
Mi, 
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IN, 4 fhort account of the Nature and Vertues of 
the Pyrmont. Waters ; with fome Obfervations 
upon their Chalybeat Quality. Communicated by 
Dr. Frederick Slare, R. S. Soc.. 


Aving procur’d about a dozen Quarts of Pyrmont 
Waters this laft Summer, I made fome Tryals 


with them. [ found by the Tafte thac they contain’d 
a rich Chalybeat Vertue, and alfo made a very brisk 
and lively impreffion on the Palate, more grateful and 
{pirituous, than the beft Spaw Waters lever tafted. The 
Spaw Waters are look’d upon as moft excellent, if they’ 
Sparkle a little in the Glafs; but thefe.in Summer time, 
when pour'd into the Glafs, nay fometimes even in 
the Bottle, as foon as the Cork was open’d and the 
Air was admitted, would make a notable’ Ebullition, 
fomewhat like bottled Cyder, tho’ this was foon over; 
but they did yet continue their finare and brisk Tafte, and 
high Chalybeat Relifh to the Jaft Drop, tho’ we were 
fome Hours in Drinking them off. 1n the Winter time, 
thefz Waters do -not Sparkle, nor Ferment, at leaft mine 
did not;: but they were not carefully preferv'd, being 
expos’d in cold Cellars, where our Beer or Wine f{tood in 
the Winter; and yet notwithftanding, they loft not the 
Chalybeat Tafte, and alfo retain’d a very pleafant brisk 
Guft. Thefe Waters have been reckon’d in the Number of 
the German Haur Wauinnen or 4cidule, and fome of my 
Friends to whom | gave a Glafs of the Water, have af- 
crib’d to ita fharp fafte. and have been ready to run 
away with a-poficis’d Opinion of its being Sour: bur 
when I-requird them to call back that hafty Affer- 
tion, and to confider it becter, whether that Tafte was 

really 
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Sour or Acid, they have been forc'd to recant and con- 
fe(s, that the {mart and brisk Tafte mifled them to cail 
it Acid or truly Sour. Thus Cyder and foft Ale when 
Bottl'd, will give fuch an acute Affection to the Palate, 
when it is far from being Sour: And even Volatile dlka- 
lies of Sal Armoniac or of Hartshorn, may be made to 
give the like pungency to the Tongue. 

In order to a more nice Enquiry, whether any Acidity 
were difcoverable in thee Pyrmont Waters, we dropt in 
confiderable Quantities both of Spirit of Hart-horn, and 
of Spirit Of Sal Armoniac, both juftly prepar’d ; but could 
noc difcover the leaft Lu@acion or Motion to appear upon 
this ConjunGtion, as it ufually does with an Acid. 

I mace a yct more nice and certain Examen of thefe 
Waters, by mixing Milk wich them, fometimes in equal, 
fometimes in double proportion; and in various degrees 
ot Warmth, both in Lukewarm degrees, and alfo with 
a boyling Heat, buc I could not perceive any Curdling. 
But rather on the contrary, the Water preferv’d the 
Milk from Coagulation, for four or five Days, even 
in Scptember, it being hor Weather. 


Take a very little Gall in Powder, about half a Grain 
to a Glafs of a quarter of a Pint; this does in a Mo- 
ment render it turbid, and make a dark Purple, efpe- 
cially if you flir it: but if you drop the Powder on the 
Surface of the fame Water, it then caufes a fine blew 
Tincture. If you will make a very fine Tindture piea- 
fant to the Spectator, Take five Leaves of ftrong Green 
Tea, put them into the bottom of a Glafs holding a 
quarter of a Pint. and you will fee thofe Leaves unfold 
themfelves, and in a quarter of an Hour, tinge the Wa- 
ter with fuch a Cerulous azure Blue, that few Vegeta- 
bles do afford the like. We obferve, that the longer 
thefe Leaves, or any other Stipticks, (which are the 
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Precipitators) do ftay together, the more they degene- 
rate into a.deep Purple, or evento. an Atramentarious 
Colour. 

In reference to the internal Ufe of thefe Warers, I 
drank abour a. Quart at a time, after this manner. I 
firtt began with the Spaw Waters, which | procur’d very 
good, and drank them fora Week, and they agreed very 
well. tchen drank the Pyrmoet Waters for three or four 
Days, and continu’d the uie of thefe Waters alternately, 
until f had drank about twenty Days. By the refult of my 
Experjment it feem’dto me very plain, that the Pyrmont 
Water was more agreeable, gave more Strength and 
Spirit, and was as much or more preferable for its inrernal 
Vertue, as for its excelling the other in a brisker and 
more [prightly Tafte. 

There is another Excellency in thefe Waters. which 
will make them more ufeful to. us, than any Forciga 
Chaiybeat Waters we yet know, becaufe thefe will keep 
better ; they are not fo foon {poil'd by any accidental 
Infinuations of Air, as the Spaw are {ubje@ to be. The 
Chalybeat Mineral is here throughly diffolved and weli 
united, and mix’d in this Water, fo that ic does nor 
eafily precipicace: for which Reafon it may alfo the 
better pafs the vafa /actea, and even enter into the MafS 
of Blood it felf. and work the more confiderable Effe@s. 
That this is not a bare Hypothefis may be prov’d by 
this Experiment. 

Having fuffer’d the Spaw Water to be expofed in a 
Bottle which was half full, and unftope 12 Hours, I 
examin’d it, and found it caft juft like common Wa- 
ter; but the Pyrmont Waters that were open’d cto the 
Air after the fame Manner. tafted ftrong of the Mine- 
ral, and gave their Tincture as at firft; nay, they con- 
tinued thus for full two Days, and perhaps might have 
done fo longer, but I thought that Time fuffic’d. h 

There 
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There remain feveral other Experiments to be made, 
in order to a further Search into the Excellencies of 
this noble Water, but this I cannot do at prefent for 
want of a Quantity, which I hope to obtain the next 
Summer 3 for they can with more Eafe be brought into 
England than the Spaw. I may alfo fairly conclude, 
that fince the Spaw has been very beneficial to our 
Patients in Chronical Difeafes, chefe Waters of a 
much fuperior Virtue will furpa(s them in conquering 
sany of our obftinate Diftempers, 


Some Additions to the aforefaid Account of the 
Pyrmont Waters 


AVING had lately fome Difcourfe about 2 

Purging Quality contained in thefe Waters, I 
am now inquiring into the Truth of this Queftion, 
whether they in Reality do contain any Purging Ine 
gredients or Properties. 

I evaporated abour a Quart of this Water sd fiecita- 
tem;\ then poured on the reliquie fome Rain-Water, 
enough to diffolve and take up the Salts, and exhal’d 
that Water, and had a Grane or two of the Salts, thar 
tafted mwriatic, {uch as moft River and Pump Waters 
give. It is well known that the Purging Waters have 
a very bitter Tafte, and by the mott learned Door 
Grew pie Memoria, and an illuftrious Fellow of this 
Society, that Sale was called Sal Catharticum amarum, 
which diftinguifh’d it from all other Species of nacu- 
sal Salts: that of the Pyrmont Water abovementioned 
has no Relation to this, but to the Sea-Salr, not being 
in the leaft bitter. 
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Tt is alfo well known, that unlefs our Waters be im- 
pregnated with a confiderable Quantity of this birter 
Sale, ic will not purge at all: Two or three Granes 
fignifie nothing, nor have the leaft Cathartic Power. 
For Example, Put two Drams of the purging Salts co a. 
Quart of common Water; and this Quantity will give 
but a Stool or cwo to one who is naturally very eafie 
to work upon. I have examin‘d feveral other Chalybeat 
Waters, and found much the like Ingredients, and ne- 
ver any that I could fufpect to carry any purging Pro- 
perties. 

I think we can much better demonftrate that the 
Chalybeat Waters do contain Stiptic and Reitringen: Vir- 
tues, becaufe they owe their Birth to the Leon Mincral, 
and more particularly to the Pyrites, which Dodtor 
Lifter (uggefts. (not without fome Reafon) to be the Pa- 
rent even of all Zron Oars, as it is doubrlefs che Caufe of 
all Chalybeat Waters: Thus f have often examined che 
Solution of the Pyrites by che Rain Water at Cebtford, 
and at other Places where Copperas is made, and found 
it avery ftrong Chalybeat Water. It is from this Mixera 
we have our ftrong Stiptic and conflringent Medicines, 
for external and internal ule; we have our Powders 
and Sales of Steel, or Vitriol of Mars, from hence; nay, 
even thofe obftinate and inveterate Diarrheas which 
have baffled the Force of all Medicines, have, by a 
judicious Ufe of Tunbridge and other Jron Waiers, re- 
ecived a Cure. . 

But norwith@tanding all we can fay, it will be recor- 
ted, that there is Matter of Fact and Experience againt 
us, that the Waters really do purge at Pyrmont, where 
they are drank. 

This we do allow to be true, that 7axbridge Waters 
do not only purge but fometimes vomit. when drank 


haflily and in great Quantity; buc our Phyficians have 
. cor- 
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corrected this Irregularity, and we hear of no fuch 
Complaints, where they obferve a juft Regimen: And we 
do all agree, that thofe Waters are, in their own Nature, 
binding, and do oft require fome opcaing Medicine. 
The Quantities of Water drank at; sat are very 
large, oiten two or three Angelis Quars. iy is uo 
Wonder tha: cheie Weight forces them thorow the Caw 
els; for any common Water, drank hafiily, and in tach 
Quaarity, will do the fame. Whereas, if you tuke 
this Method, and will drink Pyresomt, or any other 
Chaljdeat Waters leiturely, vis. a Pint-GlafS in an Hour, 
er rateer two Half-Pint Glafes, you may drink three 
Pints im to many Hours wickout Danger of lofing them 
by DejeCion, Gur i any one will be carefiil, and rake 
this Caution with him, he will f{carce fail of Succefs ; 
that is. ict him be very quiet and {till, both in Body 
and Mind; the lefs he itirs or walks, the betrer. he 
will pafS off his Warers by Urine. And tho’ this will 
appear a Paradox. efpecially to thofe Phyficians who 
practife abroad, and commend.'to their Patients much 
Aion in walking. yet I know I have both.Reafon and 
Experience on my Side. To avoid Prolixity { fhall not 
declare them at this- Time, and fhall only ask leave co 
mention one Obfervation | have made, that none of 
our Enziifh Steel Waters do ftrike fuch a Purple as 
the Foreign celebrated Chalybeat Waters do for ours do 
give a more turbid and dark Colour, and the worfe 
the Warers are, the blacker Sediment: they make: 
Thofe of Z/flington abound witha coarle Oke, the Mi- 

eral is not well diflolved, but gives an atramentarious 
Colour; buc the Pyrmont Waters excell all I have hap- 
pened to examine, in its bright Cerulions Lure. 





N. B. Moff of the Experiments allede’d by Dr. Slare, in 
the foregoing Difcourfe, were likewife by him (hewn before the 
Royal 
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Royal Society, Feb. 28. lof: and it was found that the 
Pyrmont Waters gave a much brighter Tintture with Galls 
and Tea, and had a much more exalted Chalybeat Ta/te 
than the Spaw; and a fall Quantity of each being kept for 
[ome tive in Bottles, to compare them, the Pyrmont was 
found to have retained its Virtues much better than the 
Spaw. The Prefident, and feveral of the Members prefent, 
having drunk a Glafs of ity found it of a very agrecable Rea 
Lifh, and to fit cafte on the Stomach. 





patrons erm stem 


IV. Remarks on the fecond Paper in the Fliftory of the 
Royal Academy of Sciences, for the Year 1741. 
concerning the Caufe of the Variation of the Baro- 
meter: to [bew that the Way of accounting for it 
in that T aper is infuffcient, and that the Experiment 
made ufe of to prove what is there afferted, does 
no way prove it. By J. T: Defaguliers, M.A 
F.R, S. 


The Paper is as follows, 


‘ Y T appears by the Barometer, that when it rains, 
* § ora liccle before. Rain, the Air commonly be- 

comes lighter. 
* That it muft rain when the Air becomes lighter it 
is cafie to imagine ; for the imperceivable Particles of 
Warer, that {wim about in the Air in prodigious 
Quantity, not being fufficiently futtaind when the 
Air has loft a certain Degree of its Weight, begin to 
fall, and feveral of them joining together in the Fall, 
make !rops of Rains So when abour half of the 
Air is drawn out of the Recipiene of the Air-Pump, 
* (and 


a 
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* (and confequently the remaining Air is as weak again 
‘as. at firlt) Yomething like a fmall Rain falis. Bur 
‘ why fhou'd the Air become lighter? One might ima- 
* gine that in the Place where it rains, it may have lott 
* fome of its Weight end Bul:, by means of the Winds 
* carrying away fome Part of ic. bur Mc nfieur J eféaitz, 
‘ in a Letter to the Abbot 87,0, g.ves a more inge- 
* nious and more new Reafon for it. 

‘ He pretends chat a Body, which is is a Liquid, 
‘ weighs with that Liquid, and makes uy part of its 
‘ whole Weight, fo long as it is {ufiained in ic; but if 
‘ it ceafes to be fuflain’d, and confequently fails, its 
‘ Weighc no longer makes a Part of the Weight of the 
* Liquid, which thereby comes to weigh les. This 
* may naturally be applied to the abovementioned Par- 
‘ ticles of Water; they encreafe the Weight of the Air 
© when ic fuftains them, which is diminifhed when it lets 
* them fall: and as it may often happen that the Parti- 
* cles of Water that are higheft, fall a confiderable time 
* before they join with chofe that are low, the Gravity 
* of the Air diminifhes before it rains, and.che Barome- 
* cer fhews i. 

‘ This new Principle of Monfieur Leibnitz is furpri- 
‘ zing, For muft not a ftrange Body, whether futtain- 
* ed in a Liquid or not. always weigh? Can ic gravi- 
*‘ cate upon any other bottom chan that which fuitains 
‘ the whole Liquor? . Does that Bottom ceafe ro car- 
‘ ry a ftrange Body, becaufe it falls? And is not thae 
* Kody all the while ic is falling, parc of the faid Li- 
© quid as to the Weight? At chat rate, whilft a Chy- 
‘ mical Precipitation is made, the whole Matter ought 
‘ to weigh le{s, which has never been obferved, and 
* fearce appears credible. 

‘ Notwithitanding thefe Obje@ions the Principle 
‘ holds good, when more clofely examin’d. wee fu- 

* tains 
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{tains a heavy Body is prefs’d by ict. A Table, for 
Example, which fuflains a Pound Weight of Iron, is 
prefied by ic, and is fo caly becaufe it fuftains the 
whole A@ion sad Effect of the Caule of Gravity, 
(Whacever it be} to pufh thar Lump of Iron lower. 
If the Table shoud yichk. co the Action of that Caufe 
ofthe Weishe (or Gravity) it wouid not be pre(s’d, 
and therefore woud cerry nothing. After the fame 
manner the Rortom o. a Veilei, which contains a 
Liquid, oppeics it (cifco all the AStion of the Caufe of 
Gravity againfi the faid Liquid: Ifa ftrange Body (wims 
init, the bartom oprofes ic felf alfo ro the faid AGion 
againft chat Body, which, being in quilitrio with the 
Liquid, is in that refpect really a Part of ic. Thasthe 
Bottom is prefs both by the Liguid and the ftrange 
Body, and liftains them both Bue if the bedy lalls, 
it yields co the Action of Gravity. and coniequently 
the Bottom does no ionger fuftain it; neither will ir 
fuftain ic, till the faid Bocy is come down to the 
Bottom. Therefore during the whole Time of the 
Fall, the Bottom is cafed of the Weight of that Bo- 
dy, which is no longer fuftain’d by any thing, bur 
pufhd down by the Caufe of Gravity, to which no- 
thing hinders ic from yielding. 

‘ Monficur Leifnitz, to confirm his Notion, propofed 
an Experiment. He fays, that two bodies mult be 
tied to the two Ends of a Lhread, the one heavier, 
and the other lighter than Water, yer fiich as both 
together may fwim in Water: Put them imo a Tube 
full of Warer, the Tube being tied to one End ef 
the Beam of a Ballance whole other End has a con. 
trepoiling Weight: Then if we cut the Thread which 
tics the Bodies together (that are ot unequai Weight) 
fothatthe heavieft may prefently defcend, He tays, that 
in fuch a Cafe rhe Tube would be no longer in 2 gui 


brio, but its counterpoifing Weight w os d prepondes 
rate 
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rate, becaufe the Bottom of the Tube wou'd be ici 
* prefs'd. Ic is plain, that the Tube muft be (ufficiently 
* long, that the falling Body may not reach the bore 
tom before the Tube has time to rife. fn Chymical 
Precipitations, the Veficls are either teo fhorr, er 
what is precipitated faiis fometimes too faft and 
fometimes too flows for then the litle Bodies ars 
always (as to Senfe) in Aiquilibrio with the Liquor 
that contains them. 

© Monfieur Ramazzini, the famous Profeflor at Padua, 
* to whom Monfieur Leiinitz had propofed his Expe- 
‘ riment, has made it with Succefs, after fome fruitlefs 
* Trials. Monfieur Reawmur (co whom the Academy 
* had recommended it) has alfo made ic with Succefs: 
* This is a new View in Natural Philofophy, which, 
* tho’ it depends upon a well known Principle, is very 
* fubtle.and far-fetch’d 5 and gives us juft Reafon to fear 
‘ that in Subje@ts that feem to be exhaufted, feveral 
things may yet efcape us. 


Remarks upon Monficur Leibnitz’s New 
Principle. 


Figure 4. 

ET 4B be the Bottom of a Vefiel full of any 

Fluid, whote Top is either wider than the Bot- 
tom as GH, narrower as EF, or equal to it as CD. 
The Preffure of the Fluid upon the Bafe 4B will be 
equalto the Weight of CB, or of a Cylinder or Prifm of 
the fame Fluid, made up of the Area of the Bafe multi 
plied into the perpendicular Height above it. 

If the Fluid be equally denfe every way as Water, 
or ofa Denfity uniformly diminith’d as you go upwards, 
this Propofition (call’d by Mr. Boyle the Hydroftatical 

Tece Pa- 
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Paradox) will hold good. ‘This is demonftrated by all. 
Hydroitatical Writers, 


Figure 5. 


Let EF reprefent pact of the Surface of the Earth, 
and GEFA a Pillar of the Atofphere, whole 
Heig:t is GE the whole Height of the Air. Let us 
im’gine che Vapours rifing out of the <arth to form: 
themfelves into two Clouds 4 and 4, and co fertle in. 
that Place where the Air is of che fame {pecifick Gravity. 
with themfelves. c is evident that they will caufe the 
Air to rife fo much higher as their Bulk amounts to, 
and will therefore make the Surface which. was at GHto 
rife up to ZX, fo that the borcom EF which was 
pre(s'd by a Pillar of Air as GEF +, is now pref¥d 
by an higher Pillar as JE F 4. Now if the Clouds 
A, B, by any Caufe foever, change their Piace, fo as to 
come downwards, (for Exemple to. D) the Height of 
the Pillar 7E FX will remain the fame as it was, and 
therefore the Bottom E F wiil be prefs’d as before : by the 
foregoing Propofition. 


Corcllary 1. 


If the Clouds 4,B defeend, and in their Defcent 
keep the fame Bulk as they had before, the turface 7X 
will remain the fame, and therefore EF will be prefsd 
as before. 


Corollary I. 


Whether a Body be {pecifically lighter or {pecifically 
heavier than a Fluid; fo long as ir is detaind in it, it 
will add to the Fluid as much Weight as the Weight 
of an equal Bulk of that Fluid: wherefore a Body does 
not. lofe all that Weight which ic added to the whele 

Weighe 


( 575 ) 
‘Weight of the Fluid, when it ceafes to be fuflain’d in 
the faid Fluid: contrary to Monficur Leiénitw’s Princi- 
ple. 


Scholiam. 


If a Cloud (by any Caufe whatfoever) becomes (pe- 
cifically heavier than that Part of the dir in which (ic 
{wims, the Excefs of its Gravity above an equal Balk 
of Air will make ic defcend, and accelerate its Motion 
downwards ; and then indeed ic will lofe of ics Weight 
by the Refiflance of the Medium, till it comes to an 


uniform (or fenfibly uniform) Moticn: bur al! the 
Weight that it will lofe will only be the Excefs of its 
Gravity above that of the Air; for with the reft of its 


Weight ic will {till make up part of the Weight of the Air. 
Experiment 1, Figure 6. 


Having with a Weight in the Scale C of the Balance 
AB counterpois’d the long GlafS of Water EZ, with 
a Horfe-Hair { lec down the leaden Weight W into 
the Warer, which from FO arofe up to EH; and 
therefore the Water became heavier by the Weight of 
a Buik of Water equal co the Lead. Having with ano- 
ther Weight in C made up the Counterpcife to the 
whole, with fine Sciffars [ cut the Thread of the Plum- 
met; and all the while the Plummet was falling, the 
Water defcended rather than refe; and when the Lead 
was at the bottom the Water overpois’d, becaule ic had 
then added to it all the ExcefS of Weight of the iwad 
above an equal Bulk of Water, which by Experiment 
is about = of its Weight. Had Meffieurs Reeaxur 
and Ramazzini wri'd the Fxperiment thus, the Succefs 
had been the fame; but Mr. Ramazziai (as | underfiood 
froma Gentleman who was prefent) tried it ia the fol- 
lowing Manner, as | have fince done. 

Teter Exe 
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Experiment Wi. Figure 7. 


Making ufe of the abovemention'd Machine, after I 
had balane’d the Wacer and Lead in it, § fix’d to the 
End ofthe Beam B the Thread ofthe Piummet, which 
in the former Experiment | held ia my Hend. This 
added to the Weighr hanging at B, and oblig’d me ro 
put into the other ‘cale a Weight equal to } of the iead, 
to recover the “quiliérium. Yhen cutting the Thread 
or Hair, the Scale wich the Weights overpoisd whilft the 
Lead:was falling; but the £quiliZrinm was reftor’d when 
it came to the Bottom. So that the Lead even rhen 
muft have loft only its Excefs of Weight above Water. 


Experiment WW. Fizure 8. 
Ss 


T tried the Way propofed by Monfieur Leébritz in 
the following Manner. 

I took a Cork C weighing an Ounce, and fomething 
more than four times lighter than an equal Bulk of 
Water, and a Ball of Antimony W about four times {pe- 
cifically heavier than Water. and of four Ounces Weight. 
The Cork laid upon the Water in the Vefiel E4BD 
rais\d the Water from SS to GG, and added an 
Cunce to the Weight of the whole Water: then fufpen- 
ding the Ball of Antimony by a String, and letting it 
hang in the Water at N, ic raisd the Water from GG 
to 47H, and fo added another Ounce to the Weight 
of the Water. Then tying the Antimony to the Cork 
(See the Figure of the Veffcl mark’d wich litle Letrers) 
the Cork had added to it three Quarters of the Weighe 
of the Antimony which the Hand before had fuftatn’d, 
and made it fink fo as to he almofi coverd, and rai- 
fed the Water to 74, addiag three Ounces co its Weight. 


Hanging this Veficl of Water upon the Balance, and a 
Coun- 
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Counterpoife at the ether End, upon cutting the String 
the Vevlel ef Water was-rais'd up, and the 4quilitrium 
was not reitor'd till the Antimony came to the Bottom. 

By obferving thac as the Cork (being freed from the 
Weight of the Antimony) arofe, andthat during the Fall 
of the Body, the Water funk to 54, it appears that 
this is, in effegét, the fame Experiment as the former, 
and concludes no more. As to.the real Caufe of the Va- 
riation of the Barometer, namely, the Accumulation of 
the Air by Winds over the Flace where the Barometer 
rifes ; and part of the Air being blown away where the. 
Mercury in the Barometer finks. fee Doctor Halley's 
Account of it in the Phil. Tranfactions. Numb. 1€:. 


POSTSCRIPT. 


N making the firft Experiment before the R. Society, 
of a Piece of Lead fufpended by a Thread, whilft 
it was wholly cover'd with Water in the large Tube 
in which ir hung (whofe Length was 4 Feet) it was 
obfervab'e, not only that the End of the Balance {io 
which the Tube of Warer with the Lead ia ic was 
fixed) did not rilewhen the Thread was cut, (to 
let the Lead tail from the Top to the Bottom of the 
Tube) as ir muft have done according to Mr Leihnitz’s 
Principie; buc that the faid End of che Balance began 
to defcend from the Time that the Lead began to fall. 
Therefore to fe {ure that ic was not che Plummers 
rubbing again the sides of the Cube in ies Fall, which 
cauled thar bevomenon, 1 hung to the Balance a 
long Giais of three nches diameter inflcad of ruc Tube, 
aud making the Experiment as before, it fuccceded in 
the 
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the fame manner: the End of the Balance which carried 
the Veffel of Water {unk as foon as the Thread of the 
Plummet was cur; tho’ this Glals was not above half 
fo long as the ‘ube. 

When by holding the String 1 drew the Lead upwards 
and downwards in the Water, there was no fenfible 
Alrecation of the Zquilibrium, Neither was ic alcer’d by 
‘cutting the String cf a Srone-Plummet, becaufe of the 
Shoitaef{s of the Glafs, and the little Excefs of {pecifick 
Gravity in the Stoae: for the ereater the Difference is 
berwixt the Body made ufe efin this Experiment and 
Water, as well as the bigger che Body it felf is, the 
better the Experiment will fucceed. 

Bence it appears, that when a Body, fpecifically hea- 
vier than a Fluid, is (by what caufe focver) detain’d in 
any Place of the faid Fluid, i: adds as much to the 
Weight of the whole Fluid as an equal nik of the faid 
Fluid amounts to: And when the faid Body, by the 
AGion of its ExcefS of fpecifick Gravity above the 
Fluid, detcends with an accelerated Motion; fo long as 
that Morion is accelerated, the Refiftance of che Fluid 
Cwhich is as the Square of the Velocity) takes of 
fomething of the whole Weight of the Body; but as 
much as che Bedy lofes, fo much the Water gains, over 
and above what was given ic by its rifing on Account 
of the imimers’d Body. 

A Body therefore that falls in a Fluid is fo far from 
making the Fluid lighter as it falls, thac it makes it 
prefs more upon the Bottom chat fuftains it, when it is 
failing, than when it was at reft in the Fluid. 

ifthe Veflel of Water be long enough for the falling 
Body to come to an uniform Motion before it reaches 
the bottom, the Force imprefi’d on the Water under 
the Eody will make ic prefs the Bottom, as much as if the 
Body were actually at bottom ; the Body in that Cale fo- 

ing 
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fing all.its Excefs of Gravity above that ofthe Water;. 
dnd the Water gaining it. | 

Hence it follows, that a falling Cloud, when it 
comes to an uniform Motion, will not only add ro the 
Weight of the Air as much as the Weight of an equal 
Bulk of Air; but even as much as its whole Weight 
amounts to, tho’ ic be {pecifically heavier than ths Air 
about it. 

All the Diminution of Weight that can be allow’d in 
this Cafe is this. If we imagine rhe Air to have a 
f{mooth, regular Surface, as we have at firft {uppos’d, (or 
if that be not allow'd, we may take any imaginary Sur- 
face of it above the Clouds) when a falling Cloud is 
diminifh’d in Bulk, (as when it is chang'd into Rain) 
the Surface of the Air will fubfide ia proportion to that 
diminution, and therefore will weigh lefs, by fo much 
as is the. Weight of a Quantity of Air equal to the Bulk 
that Cloud has lofi: Bur when the Drops of Rain after 
their Acceleration (accafion’d by their Excefs of Gra- 
vity above that of the Air) are come to an uniform 
Motion by. the Refiftance of the Air, they reftore ro the 
Air the Weight that it had lo&. Now this uniform 
Motion being acquir’d in about two Seconds of Time, 
and the Diminbtion of Gravity in the Air being infen- 
fible, when compared to near three Inches of Mercury 
(for fuch is the Variation of the Seromerer with us) can 
no way be the Uccafion of thofe fo fenfible Alcerations in 
it, which happen fome time before Kain or Fair Weather. 


Add to this that the whole Quantity of Rain that falls ia 
England and france, ia the Space of one Tear, foarce 
ever equals two Inches of Micrcury: And in moff : laces 
between the Tropicks, the Rains fall, at certain Seajons, 
in very erect Quantitizs, and yt the Barometer: fhews 
there wery little on wo Alteration. — 
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V. An Account of an extraordinary Ejfeét of the 
Cholick: communicated to the Royal Society, 


by that curious Anatomift Mr. Sct. Andre, and 
read March 24. 1707. 


PT IHE Periflaltick Motion of the Inteftins is by all 
|  Anatemifts {uppos’d the proper Motion of thofe 
Cylindrical Tubes. 

“The ule of this Motion is to propel the Chyle into 
the vafa fa%ea,-and to accelerate the grofler Parts of che 
Aliment downward;,-in order to expel them, when all 
their nutritive Contents are extraed. 

This Motion thus cftablifh’d, ic naturally feems to 
follow that an faverfion of it (calld for that R.afon an 
Anipevifialtick Motion) fhou’d force the Aliments, Bile, 
pancreatick Juice, and laftly the Feces to alcend towards 
the Mouth. 

The Caufe of this imaginary Axtivermicular Motion, 
is afligned to a Stoppage of the {nteflin, or to a grear. 
length of itbeing ingaged in the fame manner as the 
Fingers of a Giove are choakd by inverting the 
Glove in drawing it off: Orlike as a Silk-Stocking, which 
when ‘tis not gartered, falis upon the Foot, and is in 
a manner ftrangled, fo that fome Force is required to 
bring it up again. 

This fuppos’d, the <Axtiperiftalrick Flypothefis feems 
at firft Sight very natural, and anfwers moft Difficulties. 
For if the Yermicular Motion accelerates the Contents 
of the Inteftins downwards; the Autivermicalar, by the 
Law of Contraries, fhould force them upwards towards 


the Mouth. 
Was 
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Was this Suppofition as certain as ‘tis generally re~ 
ceiv'd, I fhou’d not prefume to advance that there is 
no (uch thing as an Anxtiperiftaltick Motion of the In- 
teftins; nor that the Miferere mei is oftner a violence 
Contraction of the Abdominal Mufcles, than a Stoppage 
or Inverfion of the Inteftins, as tis fuppos’d, 

So laying afide all Prevention, let ic be granted that 
this Difeafe is a violent ContraGtion of the Abdominal 
Mulcles, as I have already fuppos’d it, caus’d by the 
Redundancy of the Inteftins or their Contents. Then 
comparing the Symptoms of this Difeafe, with thofe 
of the different Kinds of /Yernias, we fhall find by the 
Analogy of the-Parts, Reafon and repeated Experience, 
that the Chordapfus, fo call’d by Celfus, is a Difeafe in 
which the Inteftins and Osentum; at other Times: the 
Pancreas or Spleen; nay, even the Mefentery it felf arc 
fore'd through the Disphragma into the Thorax. 

All thefe tender Parts*being flrongly comprefs'd, by 
the continual Motion of this Mufcle, muft by confe- 
quence caufe the fame Accidents as in the Bubonocele 
or compleat Hernia, there being no difference in thefe 
two Cafes; but chat the firlt is a flrangling of the Zs. 
teftin by the Diaphragm, and the latter a choaking of 
the /ateftins by the Abdominal Mufcles. 

One Example of the many of the like Nature, that 
I can produce, will much confirm this Affertion, and 
may ferve to convince any Perfon that is impartial. 

The Cafe is this: A Gentleman that came to Town 
yefterday was Sevennight in good Health, meeting with 
{ome Friends, drank a great deal of new bottled Oat- 
Alc, after fome Pints of Wine. Thefe Liquors fer- 
mented fo violently in his Stomach and Inteftins ; thac 
he was taken with a violent Cholick the fame Night. 

Ia the morning an Apothecary was fent for, who 
adminiftired a Clyfter, and rook {ome Ounces of Blood 

Unuau to 
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co relieve the Patient, who complain’d of a great Pain 
in his left Side. 

The Clyfters being repeated the Night following, as 
alfo the next Morning, and the Patient growing worfe ; 
the Apothecary, without Order of any Phyfician, gave 
him a violent Vomic: which operated Eight or Nine 
‘Times: This added Fewel to the Fire; and the Patient 
having from that Time been in a defperate Condition, 
two eminent Phyficians were call’d, who orderd that 
the Ciy{icrs fhou'd be repeated: But they not prevail- 
ing, | was {ent for about fix Hours before the Patient 
died: T found him complaining of a violent Pain in all 
the Region of the Abdomen; a frequent Inclination to 
vornit; having a great Difficulty of breathing. together 
with’ a very flow Pulfe; his Belly being as hard as a 
Scone, tho’ not {well’d. 

This laft Indication made me conclude, chat the 
Difcafe was a violent Contraction of the Abdominal 
Mulcles, which had overcome the Diaphragm, and that 
probably the Zateftins might be fore’d into the Thorax. 

. I was the-more .confirm’d in this Opinion from the 
Examples.of the like Cafe, which ! fhall thortly lay be- 
fore the Saciety ; upon which | order’d a Fomentation 
of hot Milk, adding to every Quart a Drachm of Liquid 
Laudavum, which in thefe Maladies gives great Relief: 
But:before -it cou’d be got ready, the Patient expir’d in 
a violent Convullion. 

My Opinion having been highly cenfur'd by the 
two Fhyficians; I open’d this Gentleman, to juftifie 
my {eif, or to own my Fault openly, if 1 had been mi- 
ftaken: But as the thing happend as I conjectured, 
thofe Gentlemen will forgive me for taking the Liberty 
of juftitying my felf 

In opening this Body, I found the Abdominal Maf- 
cles {o much contracted, that it was almoft impoffible 
to penetrate them -with a very fharp Scalpel. Upon 
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Upon Examination, 1 found che Stomach empty, and 
fome Parts of the Duaodenam, but the Fejunum and Liam 
fo much diftended with the fermented Oat: Ale, that che 
lium had four Inches of Diameter, and the Coloz above 
eight. 

The /livm was alfo pretty much inflam’d in its infe- 
rior Part; and all the Valves of the Colom were oblite- 
rated, by the great Diftention of that Zetefia. 

But the preateft Difafter was, the Dilatation made in 
the Diaphragm, as | fuppos’d ; made juft upon the Chink 
which remits the intcrcoflal Nerve to the Vifcera of the 
Abdemen, through which a Portion of the Colom was 
fored, and the greateft Part of the Omentsm and Pan- 
creas. 

Thefe tender Parts being choak’d, foon inflamed, a 
Mortification of them following; and a Rupture of the 
Pancreatick Vein caus'd an internal Alemerrbaze, which fiil'd. 
all the left Cavity of the Thorax, infomuch that the. 
whole Icft lobe of the Lungs was comprefs’d almoft un- 
der the Maufculus Scalenus. 

The Quantity of extravas’d Blood was very great, 
and it was not in the Icaft coagulated. 

{ have brought the difeas’d Parts with me, to thew 
the Society the Certainty of this Account, and I fnowd 
have been more particular in proving the Impoffibilicy 
of the Aatiperiftaltick Motion; if Docter Hagumot had 
not prevented me by his Memoir. 

This Gentleman is not fac from Truth, and what he 
fays is certain: but I am furpriz’d that the like Cafe 
has not occurrd in his Practice. 


WI. As 
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VI. An Account of Two late Northern Aurora’s, as 
they were obferv'd at the Vicarage of Sutton at 
Honein Kent. By the Reverend Edmund Bar- 
rell, Prebend of Rochefter: 


N February the sth 171%. at Eight at Night. an 

Aurora Borealis appeared. It occupied at leaft & or 
near + of the Horizon; ic was low, and fhot out bright 
Rays, and, f believe, would have appeared very lighr, 
had ic not been that the Moon {hone at the fame time, 
being abour Five Days old, and that the Asrora difap- 
peard ‘before the Moon fet. 

Again, on the 30th of March following, there was 
another Aurora Borealis. \ faw ic not till paft Nine: 
‘ewas dim chen, and its higheft Part cover'd the loweft 
Star in Caffiopea’s Chair. It did nor feera due North, bur 
one Point to the M’eff, About Ten ic fhot out very 
bright Rays, high, and tending fomewhat towards one 
anothcr. Near Kleven a Glock, there was (befides the 
Northera Brightnefs) a long Streak, not very broad, 
exrended Eaft and Weft: Which beginning in the-Ser- 
pent’seFTead, neat FYercales-Club, and covering AriTurus, 
proceeded near Berenices Hair,and fo went over Cor Leonis, 
and thesce to the Canicula, and ended a little beyond 
that Srar. It fhone very bright at firft, but faded away in 
abouc Eight or Nine Minutes. If ic had Motion (which 
Iam not fure of) it was Southward. 1 waited for the 
next Fic of Brightnefs of the 4srora; and in about See 
ven Minutes, the Za/ern Part of che Streak, viz. from the 
Serpent’ s-Flead to near Berenices Hair, became vifible again 
tho’ dim. and was quite effaced in Four or Five Minutes 
more: And I did not yet perceive any Change of its Place. 

S 


Errata. Page 556. in the Note, lege Lid. xxxv. pag. 563. 
line anrepenulr. lege Anderida. 
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I. An Account of the Aurora Borealis, feen at Lon- 
don, on the 30th of March laff, as it was cu- 


rioufly Obferv d .by.Martin Foikes, Bfg; R.S.Soc. 


Eing in the Street, between 8 and 9 a Clock on Sa 
tarday att, (30 Martii) 1 perceiv’d a Light over the 
HRoules to the Northwards, little inferiour to that the Full 
Moon gives when the firft rifes. Upon this. fufpecting toms 
fuch Mereer as we faw the laft Wear, i made all the ha& 
Y could into the Fields, where I immediately found my 
Conjecture verified; and was for fome time agrecabiy en- 
tertaind with the fight of an Asrora Borealis, atcended 
with moft of the Phenomena that have been deleribd in 
that very remarkable one of the 6th of Alarch, 1715-6. 

The whole. Northern. are of the Horizon was int the 
fame manner coverd with fomewhat refembling a very 
confiderable. Light, whofe lower part was pretty well de- 
in’d by the common Edge of the Cloud, but the upper 
dy d away more gradually. This upper Lib of rhe Light 
refembling the Aich of a Circie, whofe higheft Point be- 
tween g and ro of the Clock (when the Me:eor was moft 
conliderabie) was elevated aboat 12 Degrees, and bore, as 
i imagin’d. abour 20 deg. Weftward of the due North. 
st touch’d the Horizon in che Wef at tne diltance of about 
é5 or 70 Degrees from the North, whence che whote inter- 
cepted Arc of the Horizon woual have beea of near 
100 Deg. had not lame iew Degrees is the Eait been hid 
by Ciouds which :ay between us and the Meteor, 

The feeming black Cioud. when | frit law it, ran near 
ly parallel co the Clorizon, and ar the diflance of 6 or 7 
Degrees: but in abouc haifan Hour in changed ics Figure 

very 
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very much, finking down in the North to about hali 
its height, and rifing inthe Welt nearas much. Whar 
I principally took nocice of this for, was that the Ligh 
iffluing from belund it did nor change with it, but re- 
main’d of tne fame Figure, however the Clead ap- 
proached or receded from differing Parts of its Limb. 
There arofe at firft fome Screams inthe N.NLW. bur 
of no conSderable Lengch, few of them paffing 5 De- 
grees above the Arch: but beginning from behind the 
feeming Cloud, fo asto be abour 2 Degrecs high ia all. 
They were Pointed at che Ends, and nearly vertical 
to the Ecyizon. Between times rhere was nothing but 
the Arch to be feen, and chat only refembling a com- 
mon devera; and again in an inftant, by a fort of tremu> 
lous Mction, feveral Parts of it would appear converted 
into avait number of parallel Streams, for the moft part 
very little higher than the Arch it {elf Abour. 20 Mi- 
nutes before Ten, afmall part of the Arch, almoft due 
North, grew remarkably lighter than the reft, and cons 
tinued to encreafe for about half a Minute; when there 
fuddenly broke our fome very tal Screams of ar leait 60 
Degrees high, asi found by one in particular which arofe 
full North, and paffing over the Pole tar itfelf, reach’d 
fome Degrees beyond it. This was the moft remarka- 
ble time of the Appearance, fome fuch Lances, though 
not fo-high, immediately fhooting our of the Place thar 
firft of all radiated, as did fome more a good way to 
she Eaft.. They were all nearly Perpendicular to the 
Horizon, and moft of them cid arife quite from the 
black Subftance ac Bottom, tho’ i faw fome few that did 
nor reach fo lov, appearing ag if their lower Parts had 
been brokea off. Some of them were full as bright as 
any | faw-the laft Year, the Axes (if } may to call 
them) of fome of the talle(t Streams coming up very 
near 
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torts of Lightning, 

Abour this me the Ground Weftwara was all co- 
verd Wiihan odd forr oF Mit, the fame from which [ 

remember lai Year a great macy People faid there 

ame anill Gmell, which i cid noc at all perceive; hows 
ever as | vemember ic co be the very iamme Appearance, | 
thought it might not be improper juit to take notice of it. 

About 10 the Phenomenon very much decreasd, 
and fo continued till after fr, only fending up now and 
then 2 or 3 Streams. At half an Hour after rr it was 
anain oretty much enereas’¢, and i faw it again fend 
out ieme Streams almott as confiderable as any L had 

efore ieen this Evening; rhe Arch yer continued, but 
not fo entire; and from what | could judge, its mid- 
dle was fome Degrees nearer the North than when I 
firft rook notice of ic. Jill a quarter of an Hour before 
12 the light continually abated, and chen I lefs ir; bue 
a Watchman, | order’d to bring- me an Account of ir 
next Morning, telis me it continued till towards Day- 
break, but never ftream’d. remarkably after | went a- 
way. 

Tho ! could not this time fee any Stars through 
the black Matcer at Lottom, i am feniibie ic was not a 
Cloud, cho’ it bore the relemblance of one: for when 
a real Cloud (as feveral fmall ones did) came over 
any part of it, their difference was very conipicuous, 


I -have fince receivdtwo Letters, one from Wieiics 
in the Hle of Ely, the other from within +4 Macs of 
the Bata, beth which take notice of it, tho’ with no 
further Particulars, thaa thac on Sturdy eke § they 
had fcen the fame Light, tho’ not fo coniiderabie, ag in 
the beginning of Murch the laft Year, 
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If. Guilhelmi Mufgrave Regia Societatis Socti, de 
Britannia quondam pone Infulag DISSER- 
TATIO. 


UM Belgium noftrum a Britannico adluitur O- 

ceano, illo latere Infule hujus triquetrz, quod eft 
ex adverfo Gallia; vifum mihi fuic, priufquam id de- 
fcribere conarer, antiquam & diu agitatam movere quzx- 
{tionem,.de Britannie cum Gallia conjun@ione, &, an 
revera unquam effet, exquirere. 

PRIMUM < igitur, pofita Cherfonefo Britannica, 
utrum exedi potuerit: Deinde, utrum exefa fueric, edif- 
feram. 

DE priori propterea dicendum, quod a dodo & 
magni nominis Viro, Vofierum altero, ftrenue negatum 
fic, unquam, ubi hodie Fretum eft, fuiffe Cherfonefum: 
& quidem ideo negatum, quoniam, illo fentiente, nihil 
ei deterendx dividendzque parinveniatur. Ue Zaproe 
banam (Infulam Ceylon) a vicina continente non avelli 
prober Vir Clariff (Otio (a), inquit, abundant, qui iftiuf- 
modi A gyptiorum fabellis, jam millies produétis, totie{q; reco- 
Gis, aurem commodant. Quam conftans & tenoris [ui ob- 
fervans fit rerum natura, patet e Bofporisy omnibufque omni- 
nm terrarum Fretis. Tis eum pracipue Marium © ipfius 
Occani wis femper incubuerit, eadem tamen ubique a tot an- 
nornm millibus © ab ipfo, ut verifimile eft, rerum exordio, 
‘fervaret intervalla. Currant licet, ac recurrant Unde, al. 
latrent undequaque FluGas, fortins eft Elementum quod re» 








(a) In Notis ad Melam. . 
Yyyy Spit 
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fiftit, quam quod eppugnat. Exeft Scopuli, ac vafta marist 
antra, fatis ubique oftendunt, quantum Uceani impetas lapfn 
feculorum pofit cfteere: verum hac ipfa queque, quid non 
polfit ficere Oceanus, mulco clarius oftendunt.] 

Hee Ifaacus. 

UT difputationem ea de re ingrediar, Vir bic Cla- 
rif]. Nature, nec qua agic illa nec qua patitur, flatum 
ac conditionem, ex omni parte, fic, ut eft revera, ani- 
mo fatis advertifie videtur. Cum nen de Zaprebane {o- 
lum Freto commentatur, fed de Fretis in univerfum, & 
quidem Argumento 4 cenffante © tenoris [ui offervante 
reram natura accepto, videamus quam hxc cum Ocea- 
nis & Freto noftris conveniant, & in iis quam confian- 
ter agat Natura. 

OCEANI Britannici, prout nunc dierum eft, cum 
Jatirudo tum profunditas inveftiganda, ut ex iis de 
prifco feu Freto, five Sinu, poffimus fententiam ferre. 
Ur aurem eas comperiamus, adeunda eft Tabula Hal- 
leiana, {ui generis omnium accuratiffima, ex juflu Regis 
Guilhelmi ejus nominis Tertii conftru@a. Ea docemur, 
in Oceano Britannico, ubi Terrarum hiatus, hac illac 
ampliffimus eft, a veterum Ocrino(Lizard-Point) ad Infu- 
lam ei oppofitam Ofbant, unum effe gradum cum femiffe, 
id eft Leucas quafi triginca, five milliaria go. Hinc 
Oceanus fe in oriente parum adducit, at multo magis 
ubi Promontorium in eum procurrit Normannicum: ibi 
enim eft dimidio adductior; cum inter Peverel-Point, 
& Cap. de éJaguee regione fita, Leucarum Anglicarum quai 
16 diftantia fir. Tune fe iterum effundit, ubi Sequa- 
nam ‘ecipit: at brevi in ardtum agitur, inter Beachy. 
Flead & Cape St. Vallery. Dein paulatim angufttor, far 
ftigiac fe molliter, ufque dum in Fretum contrehitur, 
inter Nefs Anglorum, & Gallorum Blacknefs, non ampli- 


us octo Leucis, id eft 24 milliaribus patens. Terre 
tunc 
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tune aperiuntur longe lateque vaftiffime, & f{patium 
Mari faciune Germanico. 

H / fune Oceani Fretique Britasnici diverfe latitu- 
dines; quibus apparet, eas, fi non continuo, tamen adeo 
rara tamque exigua cum ampliatione minui, ut argu- 
mento noftro nihil inde queat derogari. Jta enim O- 
ceanus contrahitur, ut qui initio, feu Faucibus ejus Byi- 
tannicis, Leucas triginta, five Milliaria prxterpropter 
nonaginta lacus fit, poft Leucas 153 circiter, five 
Milliatia 460, (que hujus Oceani longitudo eft) ad 24 
milliaria contrahatur; id eft ad prime Jatitudinis par- 
tem quafi quartam. 

PROFUNDA hiyjus Oceani altero jam loco func 
expifcanda, & quidem optime beneficio ejufdem Tabu- 
lx. In ea dividitur Oceanus Sritannicns una cum Fre- 
to, in Columellas numero decem, oblongas. Harum 
fingulz latera {unt ex circulis Meridianis accepta; quz 
cum in plano ducta fint, videntur efle recta. Colu- 
mellz terminantur adverfis Gallie Britannieque litoribus : 
hoc eft, Lineis huc illue curvatis in litorum morem. 

INCIPIAMUS a prima in occidente, que & 
longiffima Columella eft: & (premiflo, quod Hyiberni- 
am & Gailiam inter, Oceanus orgyias altus fic in locis 
compluribus octoginta; uti paulo ulterius in aperto 
Mari, 100, 120, 140) notandz {unt in prima Columella 
profunditates omnium altiffimz; qua decics explorate fe 
habent, ut 58, 66, 63, 65, 58,65, 68, 60, 60, 60. qux 
profunditatum Summe faciunt 623 orgyias. Ex per de- 
cem, i. ¢, profunditatum numerum, divife, mediam ea- 
rum profunditatem oftendunt effe 62. 

IN Columella altera, decem altiffimarum media pro- 
funditas, fimili modo inveftigata, eft orgyie 51. In 
tertia §1. In quarta go. In quinta 43. In fexta 4o. 
In feptima 36. In odtava 37. In nona 33. Poft no- 
nam Columellam, cum Oceanus in levam flecticur, & 
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obliquus in Fretum definit, accipiam illud ut Terris in- 
terjacet, in Britannia locis appellatis South- Foreland & 
Hlaftings, in Gallia St. Valery & Effaples inclufum. Hic 
profunditatum decem media eft 30. In Freto anguftiffi- 
mo 16: quz ad profundiratem mediam in prima Colu- 
mella, eft, ut 16 ad 62; id eft, uc 1 ad 4 fere; & ad 
altiffimam profunditatem Galliam inter Hiberniamaue, ut 
16 ad 80, i.e. ut & ad 5-¢ ad altiffimam in aperto 
Mari, ut 16 ad 140; i. e. ut 1 ad 9 fere 

QUA proportione minuitur alticudo Maris, ea crefcit 
Terre Mari fubjecte aeclivitas; & eft illi in rattone ina 
verfa; que utique propofitio, fi non ex omni parte ve- 
ra, (propter orbis figuram minime rorundam) tamen 
adeo vere proxima eft, ut argumentationi noftre fuffi- 
ciat. Eft ergo Terra, in Freto noftro anguftitfimo un- 
dis fubjecta, quam in Oceani Sritannici faucibus, or- 
gyias 46, id eft pedes 276 altior; & quam Terra, Gal- 
liam Fliberniamque inter, Oceano fubje@a, orgyias 64, 
five pedes 384 altior; & quam Terra, aperto Mari fub- 
jecta, 124 orgyias, five pedes 744 altior. Vide quanra 
fit Terre ’ab alto Mari ad Fretum acclivitas; eaque ue 
ex calculo predicto patet, fere continua. Hec eft O- 
ceani Britannici, tam in illius Laticudine, quam Pro 
funditate contractio. 

AGE, nunc tendamus ultra, velis expanfis, in Oce- 
anum Germanicum: Wic Mare fubito patentius, fic. ut 
etiam profundius: quod inter Promontoria North force 
land, Orfordnefs, Oppida Caletum & Offendam interfluit, dex 
cem maximas haber menfuras, quarum media 24 Orgyi- 
as cum + Continet: quod inter rfordne/s, & Yarmouth, 
Texellam & Oftendam eft, maximas decem menfuras ha- 
bet, quarum media 25 Orgyias cum =. Quicquid ul. 
tra eft, Terris, hinc ad occidentem, illine ad orientem 
fe retrahentibus, vaftiffimus eft Oceanus, in quo men- 


{urz funt ab orgyiis 45 ad 50 numero quamplurime. 
HAC 


(593 ) 

HAC a Freto Britannico tam in oriente, quam oc- 
cidente Terrx declivitas (que a Maris altitudine utro- 
bique aucta patefit) omnino probat, ix ipfo Freto jugum 
effe Terre excelfum, acutam; quod cum hodie non mul- 
tumnfra Maris fuperficiem effe seperiatur, olim {¢ emer- 
gere, hoc eft Cherrone{um olim bic fuiffe, monftrat. 

ALIA funt‘duo, que cum in hac re momenti fine 
immenfi, tenore rum minus certo, & natura minus (unt 
conftanti; quandoquidem a Maris motu & ventis ac- 
cepta.: In refluxu Maris Aque nunc quiefeentes incu- 
bant arene; nunc.eam molliter preterlabuntur. in 
zeftu mitiori, Licus-& ima Rupium blandiffime lam- 
bunt, tenerrime ofculantur. Fervente -vero- exftu, res 
omnino alia eft:; Aquarum Fremitus auditur,: Flu@us 
cernuntur, & fe non parum: attollunt.~. Nihilominus fine 
mulca ftrage, terrifve. aliquot annorum millibus. exefis, 
hee omnia pofle fieri, cum Voffic, cogitandum eft. 

SIN eftuanti Mati, quod altero loco dicendum eft, 
Ventus fuperveniat (Flat autem Veatus fic,.ut valt, & 
quis ei tempus ftatuerit, aut modunr impofuerit ? ) pa- 
pz! quoti, quantique Fluctus advolvuntur !. A/pes exitti- 
mare licet Cryftallinos, nifi-quod cito diffluant. _Mon- 
tem enim Mons invadit, detrudic,-difcurit ;- tantifper 
ejus fpoliis adaudus, dum. in colum altiffinus. exurgic 
Aquz Mons. Tanta vis Aquarum ex Oceano occiden. 
tali in Britannicum immittetur, & tanto impetu, quan- 
tus in -univerfo Terrarum orbe rarus inveniatur; imo 
quantus ab ipfo rerum initio rariffime. .Oceani Britan- 
nicl tum brevia,.tum. anguftiz, continuo peene (quod 
oftenfum eft) crefcentes, faciunt, uc Aquz fic impulfz 
mirum in modum eleventur, & in Ifthmum (quem 
argumenti gratia fuiffe damus) arietent, ita ut ab iis 
Ithmum .exundari, deceri, ablui;.ficque Infulam _fieri 
Britanniam non videatur dd urarey ty; verum ¢ contra- 


rio faQtu probabile:. Quanta Ventorum, at prxcipue 
Ze- 
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Zephyri Cauriq: virtutcs fine, im cogendo impellendog; 
hoc Oceano Britannico, paucis expendam, a Dodiffinio 
viro Rad. Bobus, (Nevi olim Collegii Socio, qui de Ven 
tis omnium ecuditiffime tcripfit) hac in re adjutus. 
ETIAMS# Zephyrus a Poetis vitam relus ferre di- 
catue, 





-ejufque tepentibus aurés 

Laxent Arva Sinus; 
interdum ira fic, ut 

wee Enrigs. Zophyriqy tonet domus 3 & ut 

——~ Zephyro multe turbentur arene. 
Adeo fxvus, horribilis, iracundus fepe Zephyrus, Vires 
in Oceano, qui Europam & Americam vattus interjacet, 
acquirens, & in ampliflimo hocce campo recenfens, vix 
concipi poteft, quanto Britannie Gallieque oras impetu 
invadac. Exploratiffimum enim eft, in hafce oras eum 
communiter anni plus dimidio flare, (quod jam olim a 
Julio Cafare notatum) & flatu eas {xvillime verberare: 
maxime autumno, a quo fumunt originem Tempeftates 
Idiomate noflro did: [Michaelmafs-Storms] eumg; adeo 
interdum fzvire, ut fi cum xftu fervente jungi Ventus 
hic acciderit, tam Oceanus Britaenicas, quam Fretum 
Sabrinianum immane quantum augeantur. Sabrina va- 
flifime turget. OUzella longe lateque Somerfettenfem 
Agrum exundat: Miram ab hifce Cacacly(mis quancum 
mea patria perpeffa eft. Continuatur xflus ad ufque 
Tewkesbury, id eft milliaria magis ducenta. Apud Chep- 
fiow Aqua pedes interdum octoginta affurgic. Idem 
fere dicendum de Oceano Britannivo, Venti ejufdem 
viribus elato: nifi quod hic, Cherlonefo jam effracta, 
liberius Aquz moveantur, non adeo fiftantur, non 
tantum eleventur; que utique Aquarum libertas ante 
Cherfonefum abruptam, nequaquam adco magna efle 
potuic. 
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HAC igicur de caufa [Zephyro nempe, Casre, five 
alio Ventorum aliquo, Maris ex{tui fuperveniente] Oce- 
ani Britannici Undam in if{thmum validiffime impingi, 
& ab illis primum ejus fuperficiem, que ex Silice & 
Calce (prout hodie Terre ¢ regione oppofitz) confla- 
bant, ablui; deinde Ifthmi quod reliquum erat, {patio 
bis mille annorum & co amplius, Aquz fluxu -refluxuq; 
ad 16 orgyias, que hodierna Freti hujus (quod dixi- 
mus) altitudo eft, atteri credibile, verifimile eft, 

TANTUM abeft, ut Vefio, Fretorum perpetuita- 
tema naturz in operibus fuis con/fantia tenoreque ecodem 
arguenti, fidem habeamus, ut e contrario Fretum hocce 
noftrum illius incenflantie deberi, lubens agnofcerem. 
Vir ille clariffimus, nature ufitacum agendi modum 
unice refpiciens, extraordinarium pratermifit ; qui tamen, 
in raris hujufmodi effectis, potiffime videtur refpicien- 
dus. Jn Freto Siculo confiderando, ejufque diducendi 
modo inveftigando, quis Ignis {ubterranei fupra mo- 
dum erumpentis, tamquam Caufz hac in re probabilis, 
non memineric? nifi iftam Catanenfium aromay con- 
fecutus, qui (tradence </phonfe + Borello) poft Eruptio- 
nem tne diu intermiflam, Ignem ejus immodicum ne 
femel quidem unquam fuiffe, facis infulfe putavere. Ur 
Vento nihil inconftantius, fic ad Fretum hoc aperien- 
dum (pofito caufarum apparatu catero) nihil conducibi- 
lius: & cum co tes deducta eft, fortius elementum effe 
quod oppugnat, quam quod refiftit, (alicer quam Vofius 
{tatuit) omnino probabile mihi videtur. Salmafium ille, 
Virum & candidum & do@um convellic, quod de 
Navibus abfque Coftis & Interamentis, ita {cripfit, ac 
fi in Burgundia maniffet, nec quid rei Navis aut Mare 
foret, intellexiffer. Nequeo fatis /{sacum mirari, quod de 
Mari & Ventis {criptor luculentus, horum vires in Mari 








tin Libro de Licendiis Bine p. 117. 
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turbando.agitandoque, in terris obrucndis abrumpendifq; 
prorfus omitteret; atque adeo quod Batavus omitteret : ¢a 
{cil. Regione oriundus, que Mari & Vento tam obnoxia, 

NON alienum erit hic Inundationum aliquot ex- 
empla,. uti revera fuere, in medium proferre; quibus 
abunde patet, Terre faciem frequenter obrui, & ab iis 
non parum mutari. Hic autem nihil necefle eft, uc 
Fielicen & Burin, Achaie Urbes adeamus: de quibus 
tamquam magnarum Inundationum argumentis, (1) 
Ovidins, & .diu ante. illum (2). Ariffoteles. Graviffimas 
fuifle: Oceani: noftri, tam Germanici quam Britannici, 
fatis oftendunt Hiftorici Geographique. 

IN, Zeelandia (3) Infulx. undecem, & in iis Oppida 
& Pagi (quorum hodie fummitates alique, refluxu Maris 
in conlpectum veniunt) numero ter centum (4) obrue- 
bantur. 

ANNO rong. [Mare Litus-egreditur ITI, Cal. Ofob. 
ce in Anglia Villas. quamplurimas innumerabilemgue populi 
multitudinem {ummerfit.| (5) Simeonis Dunelmenfis Hiftoria 
de Geltis Regum Anglorum. De hac, ut opinor, Inunda. 
tione videatur etiam Chronicon Joh. Brompton (6). 

ANNO 1099. (Tertio. Non. Novemb. mare Litus egree 
ditur, c villas c&& homines quamplures, Boves S Oves ine 
numeras demerfit| Sim. Dunelmenfis (7) Hiftoria. 

A D.14176 [Mare extra fines in Anglia erumpens mul- 
tos in Hollandia homines ¢ pecora abforbnit, c quaft 











(1) Invenies fub Aquis, & adhuc oftendere naute 
‘Anclinata folent cum moenibusoppida verfis. 
1 Metam. Lib. 15. 


(2) Td £8 dydacyay cuymiaye ritais » tv Saadoon Xdoudje yee, 
virile: Surdoms xg dvexaciuara worrdnss, » nuudrav eamidiegual, word 
piv dvJevaxowly Exuoae’ wore N wesrorv uoylw, wawee isepsizas-met “E— 
Alnby rt Baggy. Arift.de Mundo. (3) Heylin’s Geogr. L. 2. In Belgio. 
(4) Laer. Deicriptione’ Betpiiy pag124. (5) Apud Hiftorie. Anglicane 
Scriptores X, pag. 171. (6) Apud: cofdem, pag. 892. (7) Pag. 224. 
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poft biduum furore fedato in femet ipfam rediit.] Cheoni- 
con Fohannis Brompton, (8) 

LNSOLITAM maris inflationem & commotionem 
Anno D, 1250. factam, tradit Mattheus (9) Parifienfts. 
[Unde Mare perturbatum fines folitos pertranftens, tam berri- 
bilem mugitum cum fremitu edidit, ut per remota Terre 
fpatia, non fine flupore andientium, reboaret. Vifum eff 
etiam fub opaca notte ipfum Fretum quaft accenfum ardere, 
& Fluctus Fludtitus conglomeratos dimicare. Apud Win- 
chelefe plafquam 300 domus cum quiltufdam Ecclefis per 
Maris violentum afcenfum funt fubmer(e.| 

ANNO 1251. inquit idem (10) Matthens (In Frigia 
(que Frifeiandia appellatur) Aqua Diluvinm fecit particu 
lare, eccupans Terra illins {patinm itineris circiter feptem 
dierum. —Poft 40 dies ille damnofus Flutlus in locum fuum 
remeavit.| 

ANNO 1286. [Zugruente fortifime Vento, flante de 
partilus Orientis, qui © Euarus dicitur, & fluxu Maris 
fuper provinciam Bollandiz terribiliter invale{cente, preva- 
lucrunt Aqua Maris, adeo ut Foffata, gua Terram ipfam ¢ 
Mare difterminant, inopinatins quam credi poterat, tranfgre- 
derentur ; pofuitque Terram frudtiferam in falfuginem tam 
repentinus Maris impetus 5 qui per indigenas nullatenus pom 
terat obviari: & maxima pars S. Botolfi {ubmerfa, bomi- 
numgue cy pecudum inaftimabilis periit multitudo.J  \ta 
Chronicon Zho. (11) Wikes. 

DE Hellandie \nundatione fic Hadrianus Funins (12) 
in Batavie Fiftoria ( Quadringentis abbine annis inaudita 
illa Znundatione qua univerfam Hollandie faciem longe 
latcque operuit, obftructo fluminis (Rheni) curfa, fteriles 
arenarum colles Litus occuparunt, Mare, Terras, ipfamane 
Litoris ovam attrivit.] 





(8) pag. 1117. (9) Pag. $35. Ed. Watfana. to) Pag. §49- 
(a1) Pap 14. (x2) i. 166, 335 atfiana (10) Pag. 549 
Zzzz ANNO 
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ANNO 1404. quo beatiffimus nofter Wiccamus 


obiic, [asta repente ruptis limitibus irrupit Aquarnm in- 
Slucntia in Cantio, quanta nunquam furrat illic ante vifa, 
qua [abmerfa [unt animalia numero cP pretio exceffive: nee 
folammoedo d flevit Anglia damna talia, fed ut fertur, Se- 
fandia, Flandria © Hollandia, per Undarum excrementa, 
jnnumeratilia fenfit di pendia eo anno.) Aypodigmate Nene 
frie per Tho. (13) Walfingham, 

([REGNANTE Edwardo IV. cum Oceanus ventoram 
violentia exafperatus, hunc (Cantii) tractum operuiffet, lareq; 
hominum, p:corum adificiornumque firagem dediffet, & Brom- 
hill viculo frequente peffundato, etiam Rother, gui hic prius 
fein Occanum exoneravit, aluco emovit, oftinmque obftruxit, 
novo in Mare aditu compendia per Rhiam aperto.] Camdenus 
in Britannie Cantio. 

QUID quod Juxgros, oppidulum Leodien{:, a Mari 
pene centum milliaria jam remotum, Mare quondam 
adluere opinati fuat Viri dotiffimi, argumento non uno 
perfuafi (14). 

NEQUE noftra ztas caruit hujufmodi Exundatio- 
nibus : Narrant Novellz Feb. 27. 1753. in Eff’xia, plura 
Terre jugerum millia, per milliaria aliquot, inter Bark- 
ing & Purfleet, everfis obftaculis, Maris influxu obrui. 

HAC de Oceani Germanici exundationibus : Britan- 
wick noltri, & Sabrineg, neque pauciores, neque minores 
funt. Enimvero vidimus xtate noftra Ifthmum, uno 
eodemque Pedredi fluxu & refluxu (Terre {uperficie 
prius ab Agricolis femora) dilui, fluviumque veteri 
curfu relio novum acquirere: hoc, inquam, unico flavii 
iNius wzftu factum vidimus, nullo auxilium prebente 
vel Undas adigente Venro. 


(13) Pag. 564. Ed. Francofurt. MDCIIL (14) Verfregan’s Antiquie 
ties, pag. 102, Kay's Phylico-Theological Difcouries, 1693. pag. 169. 
A) 
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SABRINZ fluminis impulfu ficri probabile eft 
Exundationem illam, qua in Agro Monumetenft, Parce- 
cie No.26. A. D. 1607. mene Fanuario Aqua obrueren- 
tur: Cujus eodem Anno publicata fuit (15) Hiftoriola- 
JOHANNE rerum Anglicarum potito [Subita ¢ 
improvifa Aquarum Inundatio pluribus in locis per Angliam 
facta eft, unde plures homines fubmerl {unt, G domus ever{e, 
maxime apud Exeeftre ¢ Sanéium Ivonem.| Imagines ‘Hi- 
ftoriarum Autore (16) Radalfo de Diceto, [Po diutinam 
malaciam, mare Vergivinm, adeo per totam hyemem, 
regnante tunc Afenrico fecundo, tempefiatibus agitaba-, 
tur, ut toto illo temporis fpatio, Navicula nulla ad 
Etiberniam adpuila, de reliquo terrarum orbe nihil apud 
cam inauditum. Terror hinc univerius, tamquam malo 
impendente quodam gravi, de cxlis miffo. Arenarum ag- 
geres,in AuttraliCambria, quafi Catacly{mo, abluebantur, 
Litora fubvertebantur] Giraldi Cambrenfis (17) Hibernia 
expugnata. 

AT 6 quam terribilis illa tempeftas, qua, Maris 
Undam in Oceanum Brétannicum impellente Africo, ita 
ille curgebat, uc Pharos illa celeberrima, Eddiffone ap- 
pellata, que fuic e regione Plimuthe, tamquam in con- 
temptum oli Neptunique fabricata, quafi ludibrio habita 
fimul cum edificatore dirueretur. Cujus utique tem- 
peftatis in hoc noflro Oceano fi non eadem vis & 
poteftas efle videatur, arque illarum in preaidtis Oceani 
Germanici Exundationibus, propter majorem ab hifce 
ftragem & damnum in Fvollandia Zeclandiag, faQam; 
Liroribus hoc noftris rupibus munitis, que & duriores 
& altiores quam apud Batavos {unt, deberi judico, © 

TEMPESTATES (ut argumentum hoe conf- 
ciam) qux in Cceanis Germanico & Britannico, nolira 








(15) Lamentable News from Monmouth{hire, (16) Paz. 7to. 
(i7) Cap. XXXY. ° 
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& patrum memoria fxeviere, & de quibus omnino con. 
ftat, adeo fuere curbulente, uc fi ecarum alique in 
Cherfonefum, ad hofce dies ufque manentem, recta fu- 
iffent collineatx, nullus (ut opinor) effet dubitandi locus, 
quin a tanta vi auferretur Ifthmus: & tot annorum 
fxculis, quot illico dicentur, revera hoc accidiffe ne- 
quaquam improbabile videtur. 

SON ex America turbo maris xftui fuperveniat. mare, 
celum. omnia mifcen®, omnia confundens, ac G narure 
inftaree diffclurio, (pofle vero hee concurrere nemo 
{ane mentis tbit infcias) En caufam huic nezotio parem! 

ALTERUM hajes Diflerrationis membrum jam 
aggrediamur, & fpeciatim inquiramus, utrum exefa 
fuerit revera hec Cherfonefus; annon. Si de ejus di- 
videndx modo, qui fieri poffer, conveniat, magna inde 
lux emanabir, unde argumenta, que a Viris dodtis 
paffim afferuntur, ad divifionis hujus probabilicarcm 
arguendam, egregie confirmabunctur: pramiflo nempe 
(quod ha-‘tenus fuir defideratum) Vento, ejufque in. 
elidendo hoc [fthmo virtute omnium caularum maxima, 
tantoque negotio (cum cxteris) part Horum ego ar- 
gumenctorum nonnulla perfequar; fed leviter tangam, 
utpote ab aliis fufius anrehac cra@ata. 

PRIMO, Terre jugum illud notabile, quod Freto 
fubjicitur, & de quo fupra; quid aliud fibi vult, quam 
quod eo loci Terra olim multo altior effec; ac Maris 
per aliquot annorum millia reciprocationibus, ad eum 
in quo nunc eft ftarum. abluta & detrita? Frecipue, fi 
advertamus Regulam hanc conflantem & perpetux ve- 
ritatis efle, Maris (cil. zum, quo magis Oceano praterla 
bente tritum, (quantum patitur ejus durities) eo magis 
planum @ agquale redai. 

QUID deinde Rupes in Freti Licoribus oppofitis, 
five Montes prexrupti, albi, ex eadem materia, Calce 


nimicum & filice compofiti, ad {ex utrobique milliaria, 
fibi 
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fibi invicem, tamquam Tefferz refpendentes; quid, in- 
quam, volunt, nifi olim interfringi fe, & ablutione 
Terre interpofitx difrumpi? 

TERTIUIUM, apprime convenit cum ifihac Cher- 
fonefi Britannice opinione, traftus ilius, qui hodie 
Rimnacy Marfh appelilacur, ratio & ingemum. Luranie 
enim Ifthmo, cum Occani fluxus eo tamquam obice 
fifteretur,. xfluare eum necefle erat, atque adco Terram 
illam Remncienfom, ucpore planam & humilem in pro- 
pinquo exundare. Hoc oftendune Occani Britannici 
Fluxus, hodieque hac planitie aitiores,- aggere fortilTi- 
mo & magnis f{umtibus afpulfi: Dentes item oftendunt, 
atque Offa, five Hippopotami five alius cujufdam 
marini animalis (18), anno 1668, Charthami altitudine 
pedum 1:7, dum puteus aperirecur, erura: at luce clarius 
oftendit “nchora, non ita: pridem ex alto loca hee 
circiter effofla. Perrupto aucem Ifthmo obic:que jam 
remoto, Occani unda fubfidic, a Terra illa receffir, in 
alveunr fe contraxit ;. unde quz olim Aiftuarium, hodie 
Planities, longa viginti milliaria, lara oto, eaque fer- 
tiliffima bobus faginandis aptiflima reperitur. 

NOVISSIME, fac Cherfonefum olim fuiffe, Lue 
pos, aliaque animalia, generi humano inimica, pofle 
huc migrare, conceptu facillimum eft: at fi illa non 
fuit, navigiis ea, tamquam ad tuendas & confervandas 
corum Species, advehi, ftulre cogicabimus > 

N# QUE me moratur, quod nulla five Latinorum, 
five Grecorum, five alius cujufvis populi Hiftoria Cher- 
fonefi hujus abruptze mentionem fecifle perhibearur, 
(quamvis hoc nequaquam ex omni parte verum:) Dic 
fodes, Hiftoriz quam brevis fic tas, fi ad xtatem 
mundi-comparetur. A rerum initio ad primam, quz 








(.8) Vide Clartfl. Somneri Diatribam Chartham.News a>pellatum > 
AGorum Ph:lofoph, No 242. Et Clasifl. Wallifi de hac Cherfonefo Dif. 
fertationem, Ac, Phil, No. 275. 
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mune exftac (i.e. Aerodoti) Hiltoriam, 3500 circiter 
anni funt; & a Noe Diluvio, 1800. At tam immenfo 
temporis {patio (qued fupra innuimus) que Caufarum 
accidere poffint ovCuyias; quaque ex iis in orbe noftro 
fieri mutationes, nemo tan cito flacuere debebic. 

DIX! hoe mequaquam ex omni parte verum: quid 
enim planius illo Virgili, 


— Penitus toto divifos ovbe Britannos. 


{Nonne petatis, Cinquit eruditifimus & Antiquitatum 
Britannicarum {cientiffimus (19) Foh. Trinus) vocabulum 
[divifos] Aabere com vim ut fignificat alfcifionem alicujus 
ab aliquo2 Et Aactorem mire gnarum fignificationis fuiffe, 
& rerum antiquarum waxime peritum, & bene memorem 
fuir> Ad hac verba Servius [Quis olim junta fuit Orbi 
Britannia.) Nibil clarius effe poteft ad demonftrandum 
ifhmi hujus divifiovem  vercribus fuifle notam. Ure 
omnino fraftra efle Vofius, & nimio plus trobéce Sou- 
Aevew exiftimetur, cum in Fabellis gyptiacis (quo 
nempe {ux cpinioni habearur honos) eam poni volu- 
erit 

CONCLUDIMUS ergo ¢ prexdidtis fimu! acce- 
ptis, Britanniam nen jam inde ab initio fuiffe Infulam, 
fed ex Pene-Tnfula fatkan: idgue ut videtur, a Vento e 
fevioribus aliquo, cum Maris aftu concurrente c Ifthmum 
perrumpcnte. 





(19) De rebus Albionicis, pag. 22. 
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I. Extraéts from Mr. Gafcoigne’s and Mr. Crab- 
trie’s Letters, proving Mr. Gafcoigne to have 
been the Inventor of the Telefcopick Sights of 
Mathematical Inftruments, and not the French, 
By W. Derham, Prebend of Windfor, and 
R. Soc. Soc. 


N Monfieur de la Fire's fir Part of his Tabule A- 

. fron. publithed in 1687. 1) find an Invention, 
Which was undoubtedly our Countryman Mr. Gaf- 
coigne’s. afcribed to Monficur Picard, and chat is, the 
Application of Telefcopick Sights to Aftronomical Inftrue 
ments,. Mr.-de la Hire’s Words are, Paucis abhine ane 
nis D. Picard inhgnis Aftronomus, atque in ead:m Acadeq 
mia {Regia.Scientiarum] Socius, Dioptrarum crenas ab ine 
frumentis fuftulit, eornmaue loco fubffituit Telefcopia; que 
ves Presbytis © Myopitus, &c. In which Words it is not 
indeed exprefly faid that Mr. Picard was the Inventor 
of this way, but only chat he applicd Telefcopes. Buc 
by reafon it implies thar ic was that curious 2nd in- 
genious Gentleman Mr. Picard’s Invention, and it is in 
effet claimed. as fuch, in Monfieur Anzout’s Account 
of the Zelefcepick Micrometer, in the /hilof. Tranf No. 21. 
therefore | think my feif in Duty bound, to do chae 
young but ingenious Gentieman, Mr. Gafcoigne, the 
Juftice, to afierc his Invention to him; by reafon all 
his Papers, that. by the late ingenious Mr. Zorneley's 
Diligence cow'd he picked up, are now (together with 
Mr... Zowaeley's own Papers) in my Hands. 


As. 
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As forthe Invention of the Micrometer, which Mr. 
Auxout claims as his and Mfonftear Picard’s, 1 fhall fay 
liccle to ic, Mr. Zowneley having fufficiently prov'd it to 
be Mr. Gafcoignes, in the Philof, Tranfact’ No. 25. And 
the Defcriptions and Draughts of that, and {ome other 
Jnflruments of that kind, are now by me, in Mr. Gaf- 
coigne’s own Hand, to.confirm Mr.. Zowneley’s Account, 
if occafion were. 

And as Mr. Ga/coigne.was the firft- that meafured the 
Diameters of the Planets, Gc. by a Micrometer; fo I 
fhall prove that he was che firft that applied Zelcfcopick 
Sights to Aftronomical Inftruments. In a long Letter 
to his fagacious Friend Mr. Crabirie, of Fan. 25. 16472 
(wherein he defcribes his Micrometer, and fhews his 
way of finding the -Refra@tions, the Moon's Parallax, 
and how he meafured the Diameters of the. Planets) 
Mr. Gafcoigne tells him how the. meafuring Glaffes, which 
he had been: {peaking of, might be applied to a 
Quadrant, Tf, faith he, bere (that is in the Diftina- 
Bale) you place the Scale that meafures —, or.if bere. an 
EXair be he that it appear -perfedtly through the Glafs —, 
you may ufe it in a Quadrant, for the finding of the Alti- 
tude of the leaf Star viftble by the Perfpective wherein it 
ds. If the Night be fo dark, that the Hair or the Pointe 
ers of the Scale be-not to be feen, I place a Candle in a 
Lanthorn, fo as it caft Light fufficient into the Glafss 
which I find very helpful when the Moon appeareth not, or 
it is not otberwife light enough. 

tn another Letter, dated on Chriffmas Eve 1641. 
Cwherein he defcribes the Wheel Work of his Micro- 
meter, and {hews how he could apply ic to the taking 
of three Points; and {pecifies his Obfervations of the 
Diameters of the Sun and Moon; and mentions a Theory 
he had contriv’d of the Sun; ¢c-and faith what pains 


he had taken in the Anatomy of ‘the Eye) he tells Mr. 
Crabe 
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Crabtrie how he had applied his Telefcopick Sights co 
a Sextane. Saith he, Mr. Horrox bis Theory of the Moon 
I fhall be foortly farnilbed to try. For I am fitting my Sex- 
tant for all manner of Obfervations, by two Perfpicills with 
Threads, And alfo I am confulting my Workman about 
the making of Wheels like B, 7,4, €, of + Diagr. 3, to afe 
two Glaffes like a Sector. If I once have my Tools in rea- 
dinefs to my Defire, I fhall ufe them every Night. I have fitted 
my Sextant by the Help of the Cane, two Glalfes in it, and a 
Thread, fo as to be a pleafant Inftrument, could Wood and 
a Country-Foiner or Workman pleafe me. 

In another Letter (the Date of which is worn out, 
buc is, in Mr. Crabtrie’s Hand, called his acth Letter 
‘to him) he faith, 7 have given order for an Iron Qua- 
drant of Five Foot, which will give me the roooth Part 
of One Degree, which fhall be furnifhed like my firft Scale ; 
only my Workman is fo * throng for my Father, that I fear 
at will not be finifbed before the Eclipfe. I have canfed 
a very frong Ruler to be exactl; made, and intend to fit it 
with Curfors of Iron, with Glaffes in thems and a Thread, 
for my Sextant. 

To thefe I could have added many other Paffages 
‘of the like Nature: but thefe may be {ufficient, to fhew 
that Mr. Gafcoigne, as carly as 1640, made ule of Te- 
lefcopes on Quadrants and Sextants, as well as in his 
Invention of the Micrometer. 

What Commendations thefe Contrivances got him, 
and what Expedtations they raifed in {ome of the A- 
ftronomers of that Time, particularly in two of che moft 
acute of that Age, Mr. Avorrox, and Mr. Crabirie, may 
be feen in the fame Mr. Cradtrie’s Letters to Mr. Gaf- 
coigne, which are alfo in my Hands. Some Pafiages of 
which I fhallrecite, and at the fame time give the Society 
a Tafte of what thofe curious Letters do contain. 

} This Diagram is wanting in the Letter. XA Yorkbire Phrase 
for fully employed. 
Aaaaa In 
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Yin Mr. Crabtrie’s fecond Letter, which is of O@ober 
30. 1640; after a very clear Demonftration that the 
Solar Spots are not Planets ata Diftance from the Sun, 
but fomething adhering co, or very near the Sun’s Bo- 
dy: and alfo after a no lefs clear Demonftration of the 
Errors of Lansberg:s Hlipparchian Diagram,. his. Lunar 
Parallax, his Doctrine of Eclipfes, and indeed his whole 
Lunar Aftronomy, together with divers other curious 
Matters, too many to be fpecified: after this, Ifay, Mr. 
Crabtrie faith thus, Something I am fure you were telling 
me concerning a way of obferving the Places of the Planets 
éy your Glaffcs. But L have not a little lamented that my 
Time cut me fo fhort, when 1 was with you, that 1 could not 
more fully ruminate and digeft thofe ftrange Inventions 
which you fhewed me, and told me of. My Lafitnde after an 
unexpected and unacquainted Fourney ; my unpreparedacfs for 
thofe Cogitations Cnot intending that Fourney the Day be- 
fore) and the Wiultiplicity and Variety ef the Novelties you 
fhewed me. fo wholly diffracted my Thoughts into Admuration, 
taat I cannot now give my iieditations any reafonable Ac- 
count of what I fam: but muff intreat you, in a few Lines, 
to rub up my “emory, and tell me again what you fhemed me, 
and the Extent of thofe your Inventions. Which I dchre, 
that I might confider, and rejoice to conftder, bow much 
and wherein Urania’s Strudfure will grow to Perfection by 
your Afiftance: and that (xhat ia me lies) I may help you 
to remember when and wherein your Ieventions and Obferva- 
tions will be of moft ufe. I fkould alfo defire you to inform 
me what Bignefs of a Quadrant you conceive to be large 
enough for Obfervation with your Devices. For I am eve 
long going to Wigan, 12 Miles from hence, where much 
Brafs is cafts and then I could fee whether I could procure 
fuch an one caft. Toutold me (as I remember) you dondted 
not in time to be able to make Obfervations to Seconds. Ican- 
wot tut admire it and yet, by what l far, believe it: but lone 
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to have fome farther Elints of your Conceit for that Par 
pofe. One Means, I think, you told me was, by a fingle 
Glafs. in a Cane, upon the Index of your Sextant, by which 
Cas I remember) you find the exatt Point of the Sun’s Rays. 
But the way how, I have quite forgotten, and much dzfire- 
Tour Device for the exatt Divifton of a Quadrant, by divi- 
ding <& Degrees inte 10 Parts, I did then underfiand, but 
do not now fully remember. If it might not be too much 
Trouble to you, I fhould intreat you to give me {uch a Paper- 
Demonftration thereof as you fhewed me, and two or three 
Lines plainly of the Ofe thereof, how to find thofe fmall 
Parts. J loft the little Paper, wherein I noted the Meon’s 
Diameter, which we obferucd when I was with you: I pray 
you fend it me, if, &c. 

Z cannot conceal how much T am tranfported beyond my 
felf with the Remembrance (of that littl: I do remember) of 
thefe admirable Inventions which you fhewed me when Iwas 
with you. I thould not have belicued the World could have 
afforded {uch cxquifite Rarities, and I know not how to ftint 
my longing Defires, without [ome further Tafte of thefe fe» 
lected Dainties. Happier had I been, had I never known 
there had heen {uch Secrets, than to know no more, but only 
that there are fuch. Of all Defires the Defire of Knowledge 
is moft vehement, moft impatient : and of all kinds of Knowx= 
ledge, this of the Mathematicks affects the Mind with moft 
intenfe Agitations. I deubt not but you can experimentally 
witnels the Truth hereof, and onetime or other have been no 
Stranger to {uch Thoughts as mine. And therefore although 
Modefty would forbid mz to requeft any thing Cuntil you 
give me leave) Lut what you pleafe voluntarily to impart, 
get the Vchemence of my Defire forceth me to let yéu know 
how much I defire, and Low highly I fhould prize avy thing 
that you fhonld be pleafed to communicate to me in thofe 
Optick Practices Could 1 purchafe it with Travel, or procure 
dt for Gold, I would not long be without a Telefcope for ob- 
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ferving [mall Angles in the Heavens ; nor want the Uje of 
your other Device of aGlafs it a Cane upon the moveatle 
Raler of your Sextant (as L remember) for helping to the 
exact Point of the Sun's Rays. But feeing Urania is, &c. 

Thus was the moft ingenious Mr. Crabtrie tran{port- 
ed with Mr. Gafcoigne’s Devices, although at that time 
far lels perfect than they were in a fhort Time after. 
And no lefs affe@ted was the incomparable FYorrox, as 
Mr. Crabtrie fers forth, in his third’ long Letter of Dee. 
28.1640. which hath thefe Words, My Friend Mr. Hor- 
rox profeffeth, that little Touch which I gave him of your 
Inventions, hath ravifhed his Mind quite from it felf, and 
left him in an Extafte between Admiration and Amaxement, 
L befeech you, Sir, flack not your Intentions for the perfecting 
of your begun Wonders. We travel with Defire till we hear 
of your full Delivery, Tou have our Votes, our Hlearts, and 
our Elands fhould not be wanting, if we conld further you. 
And then after many curious Matrers. (which would 
take up too much of the Societies time to relate) he 
thus proceeds, Zour Diagrams for Perfpedtives I have views 
ed again and again, and cannot fuficiently admire your inde 
faticable induftry, and profound Ingenuity therein, I am 
much affeted with the Symbolical Expreffions of your De- 
monftrations. I never ufed them before (but I will do) yet 
L underfiand them ail at the firft Sight, and fee well the 
Truth of your Demonftrations. 

To thefe I hall only add one Paflage more, and this 
becaufe it fhews fome other of Mr. Gafcoigne’s exqui- 
fice Contrivances, or at leaft the Accuracy of what are 
mentioned ; and that is in Mr. Craberie’s Letcer of Dee: 
6. 1641. at the Beginning of which he faith, 7hat which 
you give me a full Projection of was above my Hopes 
and if the Screws keep an exadl Equality of Motion forward 
in eash Revolve, it is a moft admirable Invention; and 


with the other Accommodations, I had almoft [aid without 
Corsn 
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Compare. But that the Diviftons of a Circle fhould be mea 
fired to Seconds, without the Limb of an Inftrument, or 
that Diftances, Altitudes, Inclinations, and Azimuths fhould 
be taken all at- one Moment, without the Limb of an In« 
firument likewife, and each to any required. Number of. Parts; 
or that the Diameter of Jupiter fhould be projected in fach 
prodigions Meafures as. you {peak of, &c. were enough to a- 
mufe and amaze all the. Mathematiciays in-Evrope, and 
may indeed be rather a Subject of Admiration than Belief, ta 
any that hath not known your former Inventions to exceed 
Vulgar (I_hed almoft [aid Htumane) Abilities. And for wy 
Part, I muft confe/s WModefty fo checks wy ambitions Defires, 
that I. dare (carce hope fuch Miracles (hoald ever be produced 
in real Practice to [uch Exaétue{s, Then (to give the 
Society a-further Tafte of thofe Letrers) follows an: 
Account of the Agreement of Mr. Hrrex’s Theory 
of the Moon with Mr. Gafcoigne’s Obfervations; and 
alfo very curious. Ratiocinations, and a Di(quifition 
about finding the Parallax of the Sun and Moon, and 
their. Diftance from the Earth. In which he cenfures. 
Morinus’s Braggs, &c. and then faith, that 20 Man that. 
hath written of the Diagram {of Hipparchus] waderftood 
it fully, or deforibed it rightly, bat only Kepler and our Hox- 
rox3 for whofe.immature Death (which was fuddenly, and 
about the Age of 25.] there is yet fcarce a Day which I. 
pafs without fome Pang of Sorrow. . 

- Thus, among many, I have related fome of the Paf- 
fages of Mr. Gafcoigne’s and Mr. Crabtrie’s Letters rela- 
ting to Telefcopick Sights, From whence ic is very ma- 
nifeft,:that long before the French Gentleman’s Claims, 
our Countryman Mr. Gafcoigue had made ufe of thofe 
Sights in: his Aftronomical inftruments; particularly. in 
two or more. Sorts of Micrometers (as | plainly find) 
and in his Quadrant and Sextawp. And had it pleafed. 
God to have given hima longer Life, we might have ex- 

pected, 
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pected greacer things from his pregnant and fagacious 
Wit. For he was {carce 20 Years of Age when he held 
thefe Correfpondencies with Mr. Crabtrie. And at the 
Age of 23. he was killed at Marffon-Moor-Battle, on 
Fuly 2. 1644. fighting for King Chariesl. His Father 
was Feary Gafcoigne Elq; of Stiddleton, between. Leeds 
and Wakefield. 


1V. du Attempt towards the Improvement of the Me- 
thod of approximating, in the Extraétion of the 
Roots of Equations in Numbers. By Brook Tay- 
lor, Secretary to the Royal Society. 


iN Pdil. Tran. No. 210. Dr. Halley, now Secretary of 
the Royal Society, has publifh’d a very compendious 
and ufeful Method of extracting the Roots of affected 
Equations of the common Form, in Numbers. This 
Method proceeds by affuming the Root defired nearly 
true to one or two Places in Decimals (which is done 
by a Geometrical Conftruction, or by fome other con- 
venient way) and corre@ting the Affumption by com- 
paring the Difference between the true Root and the 
aflumed, by means of a ncw Equation whofe Root is 
that Difference, and which he thews how to form from 
the Equation propoied, by Subftirution of the Value 
of the Root fought, partly in knows and partly in un- 
known Terms. 

In doing this he makes ule of a Table of Products 
(which he calls Speculum Analyticum,) by which he com. 
putesthe Coefficients in the new Equation for finding 
the Difference mentioned. This Table, I obferved, 
was formed in the fame Manner from the Equation 

pro- 
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propos'd, as the Fluxions are, taking the Root fought 
for the only flowing Quantity, its Fluxion for Unity, 
and after every Operation dividing the Produc fuccel- 
fively by the Numbers 1, 2, 3, 4, Gc. Hence I foon 
found that this Method might eafily a1! tarurally be 
drawn from Cor. 2. Prop. 7. of my Methodus Iscremento- 
rum, and that ic was capable of a fnrther deg-ee of Gee 
nerality; it being Applicable, not oniy to Equa-‘ons of 
the common Form, (viz. luch as confit of Terns where- 
in the Powers of the Root fought are pofitive and inte. 
gral, without any Radical Sign) buc aii to all Expref- 
fions in general, wherein any thing isipropofed: as given 
which by any known Method might be computed ; if 
vice versa, the Root were confider'd as given: fuch as are 
ali Radical Exprefiions of Binomials, Trinomials, or of 
any other Nomial, which may be computed oy the Roor 
given, at leaft by Logarichms, whatever be the Index 
of the Power of chat Nomial; as likewife Expreflions of 
Logarithms, of Arches by che Sines or. Tangents, of 
Areas of Curves by the 4bfciffa’s or any other Fluents, 
oc Roors of Fluxional Equations, ere. . 

Kor the fake of this great. Generality, it may not be 
improper to fhew how this Method is derived from the: 
forefaid Corollary. « Therefore sand x being two flowing 
Quantities (whofe Relation to one another may be ex- 
pret by any Fquation wharfoever): by this Corollary, 
while z by lowing uniformly becomes. z--v, x will 











fb 7 
—_ As Ce og I 
become x 4- —~+v-}- aU ee 
1% E.2% 162.3% 
xv. xv = v3 . ; 
or x 1. — -}-- +- ~!- ce. for x putting 1. 
I EX% 1.2.3 


Hence if y be the Roor of any Expreffion formed of 
y-and known Quantities, and fuppofed equal to nothing, 
and 
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and z be a part of y, and x be formed of z and the 
known Quantities, in the fame manner.as the Expreffion 
made equal to nothing is formed of 9; and let y be equal 
toz-—+-v: the difference v will be found by Extracting 


. xU xu xv? 
the Root of this expreflion x -- —- - —— + _ 
ro 4.2 





, 1.23 
|. @c. == 0. For inthis Cafe z being become z +- uv =y, 
x, Which is now become x -- xv-}- ae he. 
2 
muft become equal to nothing. _ . 
The Root v inthe Equation x -|- x +. =" +. - 
t 1.2 1.2.3 
-\. Gc. = 0, is to be found upon the Suppofition of its 
being very {mall with refpect co z, (as it mutt be, if 
z be taken tolerably exact) by which means the Terms 
+23 ¥ at 
op -- ¢e. may be neglected, upon ac- 


¥.%.3 1.2.3.4 
count of their fmallnefS with refpect to the other Terms, 


xv 








xU™ 





6 
fo as to Ieave the Equation x -- ~— + =o, for 
I 1.2 
finding the firft approximation of . 
By extracting the Root of this Equation, we have 


2 


x ux x . 
x x x“ 
“~?F . ae 2 
. * 2x x. . x Uv 
Firft, Vva>-cT — Ty ife-+xut—-——~= 0. 
x x x 2 


x te oo . xu 
Sea Vp fo if —x+xv}+— =o. 
« x x 2 


Thirdly 





x 6K 


4- TVS + — a) if peo pe ~~ Gemo. 
x 


This approximation gives v exact to twice as many 
places as there are crue Figures i in z, and therefore tre- 
bles the number of true Figures in the Expreflion of y by 

2-|-v, which may be taken for a new Value of 2, for 
computing a fecond v, {eeking other Values of x, x, x, 
crc, Tho’ when 2 is tolerably exact (which it may be 
efteem’d when it contains two or three or more true 
Figures in the Value of y, according to the Number of 
Figures the Root is propofed to be computed to,) the 
Calculation may be reftor’d without fo much trouble, 


x UK 2 2 
only by taking ve = k— # 3 me J gt 


x 23x Ie2e3.4x 








Me 


ax 
de. inftead of Vv — a taking every time for v 
x” x“ 


its Value laf computed. 











. . xv sv 
From the fame Equation « -|- xv -- —— ++ - 
I.2 
caw @ 3 
-. ¢. =<: 0, may be gather’d alfo a rational rom, Viz. 
vos - For neglecting the Terms cre. 
Xx 1.2.37 
K— ——-r 
x 
me XM — & 
we have v = ——— ~ Which is nearly = ——. There- 
we 
x + —-vU 
r 2 


fore in the Divifor inftead of v writing == we have 
” 
Bbbbb - more 
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ome 
more exattly v — , that is 
aN 
Ree 
2x 
2 

I. => when « +- x v-—- Cre. == 0, 

mem 
2x 
. “nU . 

2, , When —x + x v-+- — GH. =o. 
ce 2 
x-+-— 

2% 
vs 
x x 
3. ——T—, when x — xu Cre. = O 
xx 
—_—_— 
2x 
—_— xX Lg a 

4. , When — x — xv + —— OF. 
res 2 
s4=2 

2x 


This Forrnla will alfo triplicate the number of true 
Figures inz, And the Calculation may be repeated, af 


\ 


’ . ° . * . we 
ter every Operation, taking for a Divifor x -!- — v + 
2 


too. 3 a x 
moatr —_ + re. inftead of x ---—.. 

Dr. Halley has fully expiain’d the manner of “ufing beth 
thefe Formula’s in Aquations ef the common Form ; 
wherefore I fhall be the fhorter in explaining two or 
three Examples of another fort. 

Ex, J, Let it be propofed to find the Root of this E- 
quation y + oiY* +-y¥— 16-0. In this Cale, for 


y Writing z, and for o writing x, we have 2* -- 11%* 








~- 
tot 
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+ z—_ 16==x%. Whence by taking the Fluxions, 
we have s=2V2xexe balY*7' or, and & = 
aV¥2xxX8—4V¥220 x +t alY** For finding 
the firft Figures of the Root y, for v7 2 take 2, and we 





have the Equation y* +- ri? -+- y —16 = 05 which being 
expanded gives 9° -}- 3-4-2 y* +329 — 255 == 0. 
By this Equation I find that for the firft {uppofition 
we may take z==2. Therefore in order to find v, let 
us now make V 2 = 4, (which is nearer than before) 
and we have x —= 2° toa} +2 — 16 == 2? i —14 
== 55 —14-=— 4,48; x= 10, 66; « = 4,72. Whence 
4,48 
66 +- 42.72_X 4 48 

10, 66 -- 2 xX 10,66 
== 0, 38; which muft be too big, becaufe >< V2, and 
therefore will require a larger Value of y to exhauft the 
Equation, than where v 2 is exadt. For the fecond {up- 
pofition therefore, let us take z= 2, 3, and make v 2 
= 1, 4142136, and by help of the Logarithms we fhall 
have z* -|- 1|”* 13, 47294, whence x == — 0, 227063 
x==14, 93429, and x= 5,18419, Hence by the 2d. 
irrational Formula v = V errs “- Serr) — 
Parry = 0, 01516, which gives y= 2 -+-u= 
2.31516, which is true to fix Places. If you defire 
it more exact than to the extent of the Tables of 
Logarithms, taking == 2, 31516 for the next {uppo- 
fition, the Calculation muft be repeated by computing of 
zz-+4|°* toa (ufficient number of Places; which muft 
be done by the Binomia! Series, or by making a Logae 
Bbbbb 2 rithm 


by the fecond rational Formv —= 
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rithm on purpofe, true to as many places as are necef- 
fary, . 

Ex. UW. For another Example, let it be required to find 
the Number whofe Logarithm is 0, 29, fuppofing we had 
no other Table of Logarithms but Mr. Sharps of 200 Lo- 
garithms to a great many places. This amounts to the 
refolving this Equation /y —= 0,29, or /y— 0,29 ==0. 


Hence therefore we have x =/x —0,29, «= < (4 
being the Modulus belonging to the Table we ule, viz. 


, . mA y 2a, — 64 
©, 4342944819; G6.) w =, wy eS 
% z at 


dc. In this Cafe becaufe x has a negative Sign, changing 
the Signs of all the Coefficients, the Canon for v will 
be found in the fourth Cafe, which in the irrational Form 





x ax 2 x 2 








. x x. 

gives v= Ve =v) — ———- v4 
x x x 2.3% 2.3°4x 
2lz—o0,58 | 203 aut 

CPC. am Xf 
3% 42% 


vy 
+ 5 ere. In this Cafe to avoid often dividing by 2, ir 
& 


. . v ‘. ° - 
will be moft convenient to compute.—, which is got 
z 


from this Equation = =I VI + ats — 0, 58 -+- 

3 a 
~~ ne -+ —, oc. The neareft Logarithm, in 

32 42+ 2 
the Tables propofed, to the propofed Logarithm 0, 29 
is 0, 2900346114, its Number being 1, 95.. Therefore 
for the firit {uppofition taking z = x, 95, we have x 
(== 1% — 0,29 == 0, 2900346114 — 0,29) = 
©) 0000 
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lz— 0,58 _ 0,.0000692228 
0,0000 64K yand EO COO 
, 34 4 CG, 4342944919 


2l2—-0,5% 
a rnmnn S OOS L Ge 


0, 000159391 39,-and 1 + - 


39139 Whence for the firlt approximation we have 


") TATARSTAN 
peic M1, 00015939139 == — O, 02007969247, 
and v —= — ©, ccol!ssqoc32, and y==exz tv = 


1,94984459968. Which is true to cleven places, and 


o 
a? 


3 
may eafily be correted by the Terms — os. which f 
leave to the Readers curiofity, » 

Being upon the Subject of Approximations, ic may. 
not be amils to fet down here rwo Approximations J have 
formerly hit upon.- The one is a Series of Terms icz 
exprefling the Root of any Quadratick Equation: and 
the other is a particular Method of Approximating in the 
invention of Logarithms, which has no eccafion for any 
of. the Tranfcendental Methods, and is expeditious e- 
nough for. making the Tables without much trouble. 


A general Series for exprefing the Root of any Quadraticé: 
Equation, 


Any Quadratick Equation being reduc’d to this Form 
XX— mqgx -\- my =o, the Roor x will be expreft by 
this Series of Terms. 








— Js = OK 
= q PA x mg + Bx ETT OXE 
J 
; I . : , 
+Dx ec. Which mufi be thus iaterprered. 


co 
1, The Capital Letters A, B,C, ee. ftand for tas 
whole Terms with their Signs, preceding thole where- 
in 
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in they are found, as B==A x 





2 * 
mo, 


7 ; 

2. The little Letters 2, b,c, @c. in the Divifors, are 
equal to the whole Divilors of the Fraction in the Terms 
immediately preceding ; thus b —=a*-— 2. 

For an Example of this, let ir be required to find 
Y2 Putting 2—- ~-4-41, we have x7 -- 2xn— 1 
0, which being compared with the general Formula, gives 
mq: — 2, and my==— 1: therefore for m takin 


— 1, we have g== 2, and y ==1, which Values fubfti- 


; os I I I 
tuted in the Series give x == © —- ———— — 
2 2x6 2x 6x34 
r ' 








— 2x6xS4XEA5q %xX6X34X%1154X1331714’ 
CS The FeaSions I d os he R 
Sc. The ions here wrote down giving the Root 


Psy 


true to twenty three Places. 
4A new Method of computing Logarithms. « 


This Method is founded upon thefe Confiderations. 

1. That the Sum of the Logarithms of any cwo Num- 
bers is the Logarithm of the Product of thofe two Num- 
bers Multiplied together. 

2. That the Logarithm of Unite is nothing; and 
confequently that the nearer any Number is to Unite, 
the nearer will its Logarithm be to 0. 3d/y. That the Pro- 
duct by Multiplication of two Numbers, whereof one 
is bigger. and the other lefs than Unice, is nearer to U- 
nite than that of the two Numbers which is onthe fame 
fide of Unite with irs felf; for Example the two Num- 
bers being = and #, the Produdt ; is lefs than Unite, 
but nearer co it than 2, which is alfo leis than Unite, 
Upon thee Confidcrations, I found the prefent Ap- 

proximation ; 
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proximation; Which will be beft explain’d by an Ex. 
ample. Ler it therefore be propofed to find the Re- 
lation of the Logarithms of 2 and of io. In order 


. . 128 8, 23 
tothis, Irake two Fractions ——and —, viz, ==; and ==; 
100" 10 10 10)) 


whofe Numerators are Powers of 2, and their Denomi- 
nators Powers of 10; one of them being bigger, aad 
the other lefs than 1. Having fer thele down in Deci+ 
mal Fractions in the firft Column of the Table annexr, 
again{t them in the fecond Column I fet A and 2 for 
their Logarithms, cxpreffing by an Equation the manner 
how they are Compounded of the Logarithms of 2 and 
to, for which I write 2 and /to. Thea Maltiplrisg 
the two Numbers in the firft Column cogeiher, 1 have 
a third Number 1, 624, ageinft which [ wrire C for ics 
Logarithm, exprefiing hxc vife by an Equation in waac 
manner C is formed of tie foregoing Logarithms A and 5. 
And in the fame manner che Calculation is continued ; 
only obferving this Compeaaivm, that before | Muitiply 
the two laft Numbers already got in the Table, I confi- 
der what Power of one of them muft be ufed to bring 
the. Product the neareft to Unite that can be. This is 
found, after we have gone a little way in the Table, oniy 
by Dividing the Differences of the Numbers from Unite 
one by theozher, and caking the Quotient with the neare 
eft, for the Index of the Power wanted. Thus the rwo 
jait Numbers in the Table being 0, 8 and 1, 024, their 
Differences from Unit are c, 2co and 6,024; therefore 
2228 gives 9 for the 'ndex; wherefore Multiplying the 
OQ, 024 
ninth Power of 1,624 by 0,8, have the next Number 
2, 990352031429, Waote . Cgratom 1s D==g CAB, 
In feeking the [nce in this menace by Divifion of the 
Differences, the Quocica: c.ghe gussrally co be taken 
with 
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wich the leaf: but inthe prefenc cafe it happens.to be the 
molt, becaufe inftead of the Difference between 0, 8.and 
, we ought ftrictly to have taken the difference between 
the reciprocal 1, 25 and 1, which would have given the In- 
dex 103 and that would be too big, becaufe the Produ@ 
by rhat means would have been bigger than 1, as 1,024 
is, Whereas this Approximation requires chat the Numbers 
inthe firft Column be alternarely greater and lefS than 
z, as may be feen in the Tabie. 

When { have in this manner -continwed the Calcula- 
tion, till I have gor the’ Numbers {mall enough, ! fup- 
pofe the laft Logarithm to be equal to nothing. Which 
gives: mean Equation, from which having got away the 
Letters by means of the foregoing Equations, I have 
the relation of the Logarithms propofed. fn this man- 
ner if | fuppofe G —o, I have2136/2—643 110 =o, 
Which givesthe Logarithm of 2 true in feven Figures, and 
too big in the Eighth; which happens becaufe the 
Number correfponding with G is bigger than Unite. 

There is another Expedient which renders this Cal- 
culation ftill fhorter. It is founded upon this Confidera- 
tion, that when » is very fall 1 -} xis very nearly 
a-t-nx. Hence if i--x, and #—z are the rwo latt 
Numbers already got in the firft Column of the Table, 
and their Powers 1 -- x'”"and': — zl" are fuch as wil! 
make the Produd 1 -- x” x 1 -- z\" very near to Unite, 
mand » may be found thus: 2 -} x”==1-- mx, anc 
i — 2” = 1 —#<, and confequently 1 -- x” x 5 =~ 2” 
sa mx 5 — mane x, or (neglecting ma zx) 1+ 
mx —nz. Make this equal to 1, and we have m:2:: 
erwstdb—o: dy +x. Whencex/1 —z+2]i +x 
== To givean Example of the Application of this, 
jet 1,24 and o, 990352 be the laft Numbers in the 
Table, their Logarithms being Cand D, Then we have 

1,024 























£,024 = 1-4, and 0, 990362 = I — 2, and coufequently x == 0,024, and z= 


20L 


0, 009648. Whence the Ratio = in the leaft Numbers is ——. So that for finding the 


500 


e 
Logarithms propofed we may have 500 D +201 C = 48510 lz — 14603 /10==0, 


which gives /2 == 0, 3010307,..W 


hich is too big in the laft Figure; bur it is nearer the 


truth, than what is got from the Logarithm F fuppofed equal to nothing. So that by 


this means we have faved four Multiplications, w 


. 


hich were neceflary to find the Num- 


ber 9989595¢"c. caxrefpondent to F, and which muft have been had if we would make the 


Logarithm true to the fame Number of places without this Compendium 


om I, 28c000C00000 
oc 8q900200009090 
ea 1) 02490009005 
NO 0, 990352031429 


wee 1, 0043 36277564 


©, 998959536107 


1, 000162894165 
2; 999936281874 
¥, COGOZ S44 1265 
©, 99997 €720830 
1, 000007161046 
Os 999993203514 
I, 090000364511 


©, 999999764687 
Com. Ar. 235313 


Am 71a — 2) 0 ee 2 > 0, 28 


Bx2312—110———_—_ 
Cm BL Amiol2—~3110———- —— —— 
Dog -+ B= 93/12 — 28 Lio———_—-—--— 
Eo 2 D-+O= 19612 — 591 10-—————-—— 
For2 E+ D=485 12 — 146110 — —- — 
G=oi4 F4+ E= 2136 12 — 643 | 10-—————— 
H==6 G-- Fx 13301 12 — 4004/1 10-—— —— 
Tmt 2 H+ G = 28738 12-8651 Lio —— —— 
Ken 1 -+H = 4203912 — 12655110 —- 
Lez K --1 227077712 — 21306 1 10 ----— 
Mz 3 L-\+ K= 25437012 — 76573 | 10 
N = M-+- L = 325147 1 2 — 97879 1 10-—-— 
O=218N-+- A= 6107016 12 —~ 1838395 b10-—— 


° = 364si8 O-4- 235313 N == 2302585825 1871 2 6931474009721 10 


30; 33 

> 0, 300 

<9, 30107 

> 0, 301020 

40, 3010309 

> 0, 30102996 

<0, 301029997 

PO, ZOTO2OGDSE 
$0, 3910299959 

> 0, 30102999562 
50, 30102999567 
m0, 3010299956635. 
<0, 3010299956640 


C ccec 


PO, 301029995 6639387 
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Ihave computed this Table fo far, chat the Reader 
may fee in what manner this: Method Approximates ; 
this whole Work, as it appears, cofting a little more than 
three Hours time. 





‘V. Proprietates quedam fimplices SeGionum Coni- 
carum ex natura Focorum dedutte ; cum Theore- 
mate generaléde Viribus Centripetis 5 quorum ope Lex 
Virinm Centripetarum ad: Focos Sectionum tenden- 
tium, Velocitates Corporum in illis revolventium, 
&x Defcriptio Orbium facillime determinantur. Per 
Abr.. de Moivre. R.S. Soc. 


‘It DE Axis Tranfverfas Ellipfeos, 40 Axis alter, 
3 & Ccentrum Sedtionis, Sic P punctum quodvis 
in circumferentia ejus; P Q Tangens curve ad P, oc- 
currens Axi Tranfverfo ad 2; pundta S,F Foci; CP, 
UK femidiametri Conjugate ; ZZ Semilatus reQum 
ad diametrum PC; PG normalis‘ad Tangentem, cui oc- 
currat A7G, perpendicularis ipfi P C HY, in puncto G, ut 
fiat PG radius Curvature Ellipfeos in puncto P: fine 
etiam $7, CR, FF perpendiculares in Tangentem 
P Q demifiz: Jungatur SO, & demittatur in Axem 
normalis P L. His pofitis, Dico quod, 

I, Rectangulum [ab diftantiis ab utroque Ellipfeos Foco, 
five SP xt F eguale eft quadrato Semidiametri C K. 


Demonfiratio. 
PSq=PCqg4+-CSq—2C0S x CL per v3. MElem. 
P Pg=PCg4t-CSq+2e8 x CE per ia, Elem. 
Unde PSq+-P Fg ==2PCq4-2C84q. 
Jam PS +- P Faz DE = 2 CD; ac propterea 
PSatPFa-e2PS x PF=4C pq. Quare 


23) 
SXP F=24CDqg—aPCy 


v PONS, 


6 
Quare tranfponendo, 2 P 
am 2 O Sq. 

Ac Dimidiando PS xP F m2 D¢—FCg—CS 4. 

Efi autem CS guad. = CD quad. — CO quad, atque adeg 

PSX P Fant bg --COg —P C4. 

Sed CD ¢-+-C Og=z Plg -- CK q. per 12. Vil. Conie. 
Apslloniz. 

Quare °S x PF=CKq. B.ED. 


i, Liffantia A Poco SP eft ad perpendicularem in Tans 
gentim demi lam, ut Semidiameter Conjugata CX ad Suni- 
axcm minsrom © OQ. 

Demon ftratie. 

Ob fimilia Triangula SP7, FPV, erit PS: PF:: 
ST: FV; ac componendoP S+-P Ferit adS7+- FP, 
& earundem dimidia CD ad CR, ut PS ad S7. Unde 
CDxCK ert ad CR x CHK wt PS ad ST. Sed 
CR x CK xquale eft rectangulo fub Semiaxibus C Din 
CO, per 3. VIL. Conic. Proinde PS eftadS TutC D in 
CX ad CD x CO, five ut CX ad CO. Ac pari argue 
mento demonftrabitur P F efle ad FV in eadem ratio- 
ne, 2. E. D. 

it. Jn cadem etiam eft ratione Semiaxis Tranfuerfus C D 

d normalem e centro C ad Tangentem demilfam, five ad CR. 

Etenim cum re@angulum CR x CX axquale fir rea- 
anguloCD x CO, utijam dictum eff, erit avcroyer 
CDadCRurCXad CO. QED. 

1V. Semidiameter quévis ? C eft ad diftantiam puntti 
Pi fozo S, five ad SP, ut dijtantia ab altero Feco FP ad dix 
midium lateris re(ti ad Verticem P pertinentis, five ad P £4. 

Hoc autem manifeftum eft ob Propr. L. cum nempe 
quadratum ex CX xquale fir rectangulo fub SP x PF. 

V. Rectangulum Scmiaxium CD XCO eft ad quadratum 
femidiametri conjugate CK, ut CK ad Radinm Curvature 
ia-puntto P, five ad PG, 

Sune 
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Sunt enim Triangula PCR, PGA inter fe fimilia, 
unde CR eft ad PC, ut femilatus rectum P 44 ad PG: 


; C 
hee eft, per premiflam Proprietatem IU, cP Se = 


CR y CF P 
CReiad PC ut Fo- =P Had oR yTG = G. 
proinde dvaaeyor CDXCO:CKH*::C A: PG, QED, 
THEOREMA GENERALE Ff, 
Vis centripeta ad idem punitum S tendens, i2 Curvis 
MEE a ateald att — s Pe 
omnibus, eff femper proportionalis Quantitati PE x ST: 
Hoc Theorema ante piures annos a me inveftigatum 
& cum amicis communicatum, propriis:demonftrationi- 
bus firmavere Geometre Clariffimi D. f.-Bersoullius in 
AG. Lipfte 3D. F. Keilliasin. harum Tranfacd?. N. 317. & 
D. Fac. Hermannus in Phoronomia {ud pag.70. quos vide. 
Scribendo.autem € A? pro PG, per Propr.V; & pa 
juxta Propr. IL, proS 7; (ob datas {cilicet C D, CO) erit 
Vis centripeta tendens ad focum Ellipfeos S, {cmper ut 
SP x C K | t . s P ; 1 k : , 
sce Ty hoc eft ut SH, vel spe. mempe reciproce ut 
quadratum ex SP. Unde-patet quod fi Se@tio fuerit Ellip- 
fis motu corporis defcripta, erit Vis Centripeta ut quadra- 
tum diftantiz a centro Virium reciprocé. Ex his Proprieta- 
tibus confequunturCorollaria nonnulla noratu non indigna., 
Coroll 1. Velocitas Corporis in Ellipf revolventis, ad 
panttum quodlibet P, eft ad Velocitatem revolventis in cérculo 
ad candem diftantiam 8 P a centro Virium, in {ubdupla rae 
tione diftantia ab altero foco PF, ad Semiaxem tran[ver{um 
Sectionis, five ut media proportionalis inter PF OCD 
aa CD. 
Eft enim velocitas revolventis in Ellipfi ad diftantiam 


§?, ad Velocitatem revolventis in Circulo vel Ellipfi ad 
dif. 


( 6 
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diftantiam Semiaxis C D vel SO, utCO adS7; hocett 
per Propr. 1. ur/” PF ad VSP. Velocitas autem re- 
volventis in Circulo ad diftantiam C D eft ad velocita- 
tem revolventis in Circulo ad diftantiam SP, urvS P 
ad 7 CD. Ex xquo igitur, Velocitas revolventis in El- 
lipfiad diftantiam SP, eft ad Velocitatem revolventis in 
Circulo ad candem diftantiam ut vW PF ad VCD. 

Coroll, 2. Ex datis Velocitate ia Elliph, pofitione Tangen.- 
tis, & centro Virium feu Foco, facile eft determinare Focum 
alterum, 

Sit enim Velocitas Data R; ca autem Velocitas qua 
defcriberetur Circulus ad datam4 centro diftantiam S F fit 
Q ; ac per Coroll. precedens, R eft ad Q@ ur P Fad VCD, 
adeoque 2Oehtad RR uC Dad PF,&z2QQ—RE 
eritad RRut S$ Pad PF: Datur autem SP; data eft i- 
gitur P F magnitudine. Datur etiam pofitione, ob angu- 
lum V P F angulo S P T xqualem. Datur igitur punctum 
F alter Focorum: Quo inyento pronum eft Se@ionem 
defcribere. 

Si vero £ RR majus fuerit quadratoexQ, 22.9 —RR 
fit quantitas Negativa, & loco Ellipfeos Trajectoria de- 
fcribenda in Hy perbolam tranfit. EricqueR R— 292 ad 
RR ut S Pad P F diftantiam alterius Foci, ad alcerum 
Tangentis latus ponendam, ut habeatur Focus F. Pro- 
prietates autem omnes quas in Ellipfi demonftravimus; 
mutatis mutandis etiam Hyperbole competunc. Fig. Il. 

Quod fi acciderit QQ xquale effe dimidio quadrati 
ex R; evanefcente quantitate 2.20 — R R= 0, quarta 
proportionalis P F tit infinita: proinde Trajectoria de- 
cribenda Parabolica eft, Foco {cilicet altero in infinitum 
abeunte. Axis autem TrajeCtorizx pofitione datur; eft e- 
nim ipfi P F parallelus, exiftente {cilicet angulo PV 
angulo dato S PT zquaii. 

Coroll. 3. Velocitas revolventis in data Sectione Conica 
ad diftantiam S P eff ad Velocitatem eju{dem ad diftantiam ali~ 
am SX, ut media proportionalis inter PF P & § X ad me- 
diam preportionalem inter S P cy FX, Velo- 
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P 
Velocitas enim in P eft ut vis (per propr. IL) & per 


eandem, Velocitas in eft ut V E+ Unde manifefta eft 


propofitio. 
Coroll. 4. Ratio.etiam Velocitatum duorum Corporuns in to~ 


dem Sy ftemate, fed in datis Conifectionibus diverfs, reveluens 
tinm, datis utrinfque a communi Orbium Foco diftantiis, ope 
Corollarii 1". ftatim obtinebitar. 

Cum enim Velocitas corporis in P fic ad Velocitatem 
in Circulo ad eandem diftantiamS P, uvPFadvVCD; 
& in alia fuppofita Conife@tione, cujus Semiaxis cd 
& Foci, f, ad diftantiamS p Velocitates ill fint ut  p f 
ad /¢d: Velocitas autem revolventis in circulo ad di- 
ftantiam SP fit ad Velocitatem in Circulo ad diftantiam 
Sputv Spadv SP; Compofitis rationibus, erit Veloci- 
tas in P ad Velocitatem. in p, ut PE xX¢aX Sp ad 
VpfxCDxs P, Quod fi Setio illa altera fuerit Pa- 
rabola, erunt ¢d, pf infinite, fed in ratione 1 ad 2; 
proinde ratio Velocitatum erit ue VP? Fx Sp ad 
¥72CDxsH. 

Coroll. 5. Quod ft in EXyperbola punttum P abeat in inft- 
nitum, ex précedentibus manifetum eff, Velocitatem ultimam 
4c minimam, qua cum corpus in eaternum afcenderet, aqualem 
effe ei qua, ad diftantiam CD Semiaxi tranfver[o equalem, 
Circulum defcriberet. 

Coroll. 6. Ex data diftantia a Foco, datur- auoque Pofftio 
Zangenbis, five angulus S PT, {ub diftantia 8 P & Tangente 
PT contentus. 

Eft enim. (per propr.IL) PS ad ST ut C Kad CO five 
ut WS P xP Fad CO, atque ita Radiusad Sinum anguli 
SPT. Atin Ellipfibus Circulis affinibus prxftaret angulum 
P'S T,ejufdem complementum ad quadrantem, inquirere : 
Hujus autem Sinus eft ad Radium utv § P x PF COq 
ad VS Px P F, 

Cproll. 
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Coroll.7. Atque hine confequuntur Velocttates quibufcum 
diftantia SP crefcunt vel decrefcunt. . 

Nam cum, ex Corollario precedente, WS P xP F fit 
ad JSP x PF—C0q ut Radius ad finum anguli PST, 
ac in eadem fit ratione Velocitas Corporis in P ad Ve- 
locitatem momenti ipfius § P; Velocitas autem illa in 





P fic (per propr. U1.) ut ae elifis {uperfluis, eric 


VSP XE FA C04 Velocitati, qua crefcit vel decrefcic 
diftantia SP, {emper proportionalis. 
THEOREMA GENERALE I. 


In omni T rajectoria Curvilinea Velocitates angulares circa 
centrum Virinm [unt reciproce proportionales quadratis.diftane 
tiarum a centro. 

Nam ob Setorum minimorum Areas xquales, arcus 
angulis minimis fubrenfi five Bafes, funt reciprocé ut Ra- 
dit: Anguli autem minimi quibus Bafes zquales fubren- 
duntur {unt etiam reciproce ut Radii. Proinde anguli Sec- 
torum minimorum Area equalium, {unt inter fe reciprocé 
in dupla rationeRadiorum, five ut quadrata diftantiarum. 

Coroll.8: Hine Velocitates angalares revolventium in di 
verfis Ellipfibus datis comparantur inter fe. 

Velocirates enim angulares quibufcum ad diftantias Se« 
miaxibus Tranfverfis equales circuli defcriberentur, fant 
reciproce in ratione fefquialtera Axium, five ut CVE ave BD 
Velocitates autem angulares has medias habent Corpora 
revolventia, cum quadrata diftantiarum equantur rectan- 
gulis fub femiaxibus Ellipfeén, Ideo ( per 7 heor. Ul.) erit 


. i ; 
SPqadC DxCOut apap siyxvoD ‘ 


quidem Quantitas eft ut Velocitas anguli ad centrum S, 
motu rect S P, tempore quam minimo dato, defcripti. 
Coroll. 9. Velocitas angularis qua circumgyratur Tangens 
PT, five vetta in Tangentem perpendicalaris ST, eft ad Vem 
locitatem 


que 
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Locitatems angularem reha S P, at Semiaxis tranfuerfus.C D 
ad diftantiaus ab altero Foco P PF. 


Demonft ratio. 


In Fig. Il, Sint puncta P,p, quamproxima inter fe ;. 
dudifque S P.Sp, fint P7, pt dux Tangentes, ad quas 
demittantur normales S7, St; ii{que parallele ducantur. 
radii Curvature PG, pG.coeuntes in G: ac defcribatur, 
centro S & radio SP, arcus minimus P £’occurrens ipfi 
Spin &. Manifeftum eft angulum P Gp xqualem effe 
angulo 7 S#, five angulari Velocitati normaiis S7. Eft 
autem angulus P Sp angularis velocitas re@z S P; quare 
angulus P G p eft ad angulum P Sp ut.angularis Veloci- 
tas ipfius S 7 ad angularem-velocitatem-recte SP; hoc 


eft,. uf ad PE Sed Pp. PE::8 P«ST2:0 H:€0 





PS 
(per propr. I). Heeigitur. Velocitates (unr ut Bo ad ry 
4 CK? CK 
Pro PG feribe GDxCo (per prepr. V.) aes fiet 
CDxCO_ CDxcO wy CDxcoO.. co 
tip = PSxPF Hine BSyPF eric ad Po 


five, deletis.fuperfluis, C Dad P F, ut angulus 7 St ad 
angulum PS, five Velocitas angularis Tangentis ad an- 
gularem Velocitatem diftantie SP: proinde Velocitas 
qua circumgyratur Tangens, femper proportionalis eft 
uantitati COxvCD 
quantitatt CS Py 
Pleraque boram Corollariorum ex: alits -Conicarum 
Sectionum Proprietatibus deduéta, vel facile deducen- 
da,. inveniet- Leétor . in Sect. IIL. Lib. I, Princip. 
Nat. Philofophiz. 
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I, An Account of the Diffection of a Child. Com= 
municated in a Letter to Dr. Brook Taylor, 
R, S. Secr. By Dr. Patrick Blair, R.S.S. 


S nothing is more apt to lead us to the Know- 
ledge of the feveral Diftempers which affect the 
Human Body, and to acquaint us wich the juft Prog-. 
nofticks of the like Cafes, than the opening of dift- 
emper’d Perfons. I hop’d it would not be an unaccepta» 
ble inflance of my Zeal and Réadinefs co ferve the 
Moft Honourable the Royal Society upon all occafions, 
to defire you to prefent them with the following ac- 
count of the Diffedtion I lately made of a Child, 
This Child was five Months old, and was fo ema- 
ciated, that he appear’d-rather to have decreafed, thar 
to have encreafed in Bulk, from the time of his 
Birth; his whole Body not weighing above five Pounds, 
The Skin and Mufcles of the Abdomen were very 
thin, but the Peritoneum was preternaturally thick. 
The Ventriculus was more like to an Inteftin than to 
a Stomach, its length being five Inches, and its breadth 
but one Inch. The Coats of it were thick and fiethy, 
and the Cavity very inconfiderable. The Pylorus, and 
almoft half of the Duodenum were Cartilaginous, and 
fomething inclin’d to an Offification, fo that no Nou- 
rifhment could have pafled into the Inteftins, tho’ the 
Stomach had been capable of containing it, which 
makes it 110 Wonder that the Body was fo emaciated. 
‘There were {carce any foot-fieps of the Omentum to 
be feen, even at the Bottom of the Stomach, co whicla 

‘it ufually adheres. 
The 
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The right Lobe of the Lungs adhered fiemly to the 
Ribs and had three Exulcerations, which contain’d pu- 
rulent Matter. It was fo very thin and compaé, that 
it feem’d as if that Lobe had never been of ufe in 
Refpiration. The left Lobe was of a more florid Red, 
f{pongy, and free from any Adhefion. 

Upon enquiring after the Symptoms this Child had 
been afle@ted with, his Mother told me, he {eem’d to 
be healthy till he was about a Month old, when he 
was feized with a violent Vomiting, and a Stoppage 
of Urine and Stool. Some time after, both thefe 
‘became more regular, but the Vomiting ftill continued. 
He feem’d to have a great Appetite, taking what. Suck, 
Drink, or other Food was offer’d him, with a kind of 
eagernef$ ; but he immediately threw it all up again. He 
had all along breathed freely, and had no Cough, 
notwithftanding the Exulcerations. above mention‘d. 
This confirm’d me in the Opinion that he had never 
Breath’d, by the right Lobe of the Lungs. 

There could be nothing more emaciated than this 
Child was; and it feems to be worth confidering, 
whether his Jlnefs might not be owing in a great 
meafure to the want of the Omentum, (for he feem’d 
never to have had any); as alfo, whence it is that 
this Part is generally confum’d in an Atrophy, and 
in:moft Hydropical Cafes, except where it felf is more. 
efpecially concerned, 


i, De 
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H. De Seriebas infinitis Traftatus. Pars Prima. 
Auétore Petro Remundo de Monmort, R.S.S. 


Frop. 1. Prob. 


Nyenire fummam terminorum quot flibuerit Serici 
hujusaxat-0 xXa--2eXxGexa-+ p—tis 

4-4 -- mxatrnxat-3axee xa pa 
3-at-2nxatjzuxatgaxerc xatptin 
+-4-4+-y2x@c. Ubi eft x» differentia data, ram inter 
Factores continuos, 4, 4-\-2,4-- 2", oe ejufdem cu- 
jatvis termini, quam inter Factores homologos termine- 
rum diverforum in Serie continuata ; atque defignat p.nu- 
merum factorum hujulmodi in quovis termino. 

Solatio Per x defignetur primus Faorum in ultimo tere 
minorum quorum fumma requiritur, arque f{umma illa erie 


' 


—f 














xxxax Ge xxtpn — a—exaxde.xXatp—e 
pris 
QE. 


Ex. 1. Proponatur Series numerorum naturalium 
t-+-2-+-3--4-+ cc. & invenienda fic fumma roe 
terminorum quot funt unitates in numero %, qui in hoc 
cafu eft etiam ultimus terminorum quorum fumma requiri- 
tur. In hoc itaque cafu funta==1, == 1, pt, & 
voz. Unde fitxxx--+ax@e.xx-+-pamzxez-+-, 
a—~nxaxOe.xXa + p—1re==0Xr, atquep--i 


BRS 1 
==2% X13 adeoque fumma quefita efi beer 





Ex. r. Invenienda fic fumma tot terminorum, quot 
funt unitates in numcro z, Seriei + +- 3 -}- 6 4-10 -+ ee 
2? . 


Numerorum Triangularium. Numerir, 3, 6, 10,e7¢. in hac 
Eeeec Serie 











( 634 

. “4s 'X2 2x x x ; 
Serie fic fcribi poffunt — <3, 5x4, 45, oe 
Hoc padto, fepofito divifore dato 2, Series revocatur ad 
formam Propofitionis, exiftentibus 4==1, »==-1, & 
por, «==. Unde fumma Seriei duplicata eft 


xXx UXx Lb 2—OXEXD XK LIEK Se 
ee re — =e; 











adcoque habita ratione diviforis 2, Summa Serici ipfius eft 
xXx ixxetr2 zxz+rxete2 

2X3 2X 
exiftente x eodem ac z. Ad eundem modum inveniun- 
tur {ummz cxterorum numerorum figuratorum, quorum 
ormulz jam vulgo innotefcunt. 

Ex. 3. Sinta==1, m= 2, p= 3, ut fit Series pro- 
pofitalx3xs-+-3x5x7+5x7x9+ Ge. In hoc 
itaque cafu formula fumme fir 
xXx 2xXK + 4x} O— 1 aX xg xs 

4x2 


exxcpaxx} geet Ors am EOS Verbi gratia, fi qua 


ratur {umma decem terminorum, fit x = 19 (nempe ter- 
minus decimus in Serie Arithmeticé proportionalium, 


153,597 C76.) adeoque fumma eft PAPER a NAS EUS 


== 28680. Propofitio vero fic demonftratur, 


Demonftratio. Sit Series quantitacum 4, B, C, D, E, &r, 
quarum differentia conftituant Seriem 4, b, c, d, Ge, 
(nemp: ut finta== B— 4, b= C —B, c= D—C, ce.) 
Hinc flatim colligitur efle a---b==C — 4,a-\-b Lem 
D— 4, a+-b-4+-¢4+d=£ — A: & in genere aggre. 
gatum quotlibet terminorum Seriei 4, 4,¢, 4, @c. xquale 
eft cermino proximé :alequenti Serici 4, B,C, D, LZ, ec. 
mulciare termino primo A. Pro A, B,C, Se. fume terminos 

a— 2 





» vel , in hoc calu 





ene 
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Fe eee . ; _ "sense crraemcn rie senmesronatt eeenecentimine 
a-~nxrax eral p-- in. axatax era oa 


eee erei eee 
earn ‘erosion 
3 








puritan prin 
a--nxa--rnxeya-prin , 1 
een aaenteenneerenneaneetiemeannninmnemmneeraaintnatemmnn 5 (Ef, hoc efi, Vaid 
pria 





i ext re: 

res fucceffivos ipfius AZZAM EAM NPP. os og, 
po4i12 

rum differentiz, pro 4, 4, c, d, Gc. fumende, erunt 

AX A BX ab p— ina axah 20x Gen ab pa, 

ere. qui {unt ipfiffimi termini Seriei propofitx. Sed 

comparancdo has Series, fi terminus aliquis Scriei pofte- 


rioris fit « x#--a2% Gexx+p—s am, conftat termi- 
num uno ulceriorem in Serie priori fore 


xx ne Oe, xxed-on . - 
Ee aE, Summa itaque Seriei pofte- 


. . —- ae 

rioris ufque terminum « xanax Goxabp—in ine 
2 ob 2x One bp a — BXAX OMX Abp--EB 

clufive eft “Z2hexGexe ston —a im apt 


QED prrs 


— Scholiam x. In hac propofitione continetur particula 
quedam Methodi incrementorum, de qua ante biennium 
librum edidit D. Brook Zayler Soc. Reg. Lond. Secr. mihi 
amicitid conjunctiflimus. Librum iplum adeat qui de 
eA methodo plura {cire velit : ad infirutum noftrum fufit- 
cit obfervare quanta interfit affinitas inter Methodum hane 
& Methodum Fluxionum feu differentialem Nam ut ina 
Methodo differentiali, ad inveniendum differentiale ip- 
fius x dignitatis x”, unum lacus convertendum eft in 
diferentiam dx 3 & ertum ducendum eft in dignitatis 
Indicem m, ut fit ma d* 0” ~* differentiale quefirum: fic 
in Methodo Incrementorum 4d isveniendum Inceementum 


fai hujufimedi x x x va emab 2 it, (wld fadbores *, xb ty 
Kok 2 Hf, 








wel an, funt in progrefione Ariihmetica, cujus differentia 
communis eft ipfins x Incrmentum datum n,) Fattorum mini 
musax convertendus eft in Incvementurs, G ortum dacendum 


Cf in uumerum Fatloram, ut fit 2nxe-taxxebia In 
Crementum quafitum, numero Factorum in cafw expofito exe 
iftente 3. Sic etiam ipfius x xx -+ # Incrementum fit 
Bx KM. 

2. Incrementa etiam Reciprocorum hujufmodi Facto- 
rum inveniuntur per candem regulam ; hoc nempe ob- 
fervato, quod cum fit Divifio contrarium Multiplicatio- 
nis, vice ablationis minimi FaCtorum, fic jam addendus 
alius factor adhuc uno Incremento major ; item quod 


Factorum numerus fit f{cribendus cum figno negativo. 


. I —Ix2, 
Hoc pacto ipfius —Incrementum fie Sr 3 ipfius. 


—2%H 


I 
nerem tum fit Se ae? & fic 


xxx+a 


de aliis hujufmodi. Hoc facile probatur fomendo diffee. 
rentias inter Integralium valores duos continuos. 

3. Infiftendo veftigiis Methodi directx, hine colli- 
guntur precepta Methodi inverfx, quibus inveniuntur 
Integralia Incrementorum oblatorum. <pplicetar enim 
LZucrementum oblatum ad lateris Incrementum datum ; adda- 
tur Fattor adhuc uno Incremento minor, e applicetur ortum ad’ 
numerum Faitorum fic auttorum, Sice. g. oblato !nere- 
mento 2x «xx-bgzxxbag. fit primo «xx -- 2 
x2; deindex —axx Xx Pax x2 #, addito Fae 

a ” 
tore x a; denique wantin athe, quod 
eft Integrale qufitum. Hoc quidem ubi Factores funt 
Multiplicantes 3 Ubi vero Factores occupant lecum divi. 
foris, mutatis mutandis, regula hee eft, <pplicetur [ncre- 


aentum oblatum ad lateris incrensentum’ datum 3 rejiciatur 
Fadtorunm 
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Pactorum maxlmas, CO applicetar ortam ad numerum Falle- 
rum relitforum cum figno negative. Exempli gratid 

















4% * 4 
eblato Incremento ———s===———--——,_ fit prime 
NxXNb XX IB 
r . t ; 
a , deinde ===, denique 
xXx AX x4 4aH XX 8 
I scam t 
ee, feu =, quod eft Integrale 
—2Uxexatn axxxtp o gran 
quefitum. 


4. In cafu hoc noviffimo Integrale inventum, cum 
figno contrario, zquale ef fammez omnium Incremento- 





rumin Serie in infinitum continuata ; v. g» eft: 


+ 


xen xxe-baaxx-+ za 


+-¢he. Nam in hoe ca- 


I 
2xxXx+L AK 
pe eeepc oe es 
 xxxbaxx lan 

| 8 
KP LRBxXX-b paxxpga 








fu, facto x candem infinito, evanefcic a=, hoe 
2XXX-ER 


eft, ultimus terminorum 4, B, Cy dc. ficnibii; & ob 
‘contrarietatem fignorum Integralis & Incrementi, vice 
— A exprimitur ageregatum per + 4. 


Lemma %. 


Per .X¥ defignetur terminiis quilibet in Serie quavis 
numerorum M1, .N,0,P, cc; per x defignetur locus 
termini iftius ¥ in Serie ila (v.g. utfirx—1, quando 
defignat X terminum primum MM, fit « — 2, quando 
defignae Xterminum {ecundum N, & fic de ceteris) & 
fint terminorum 4, N, 0, P prima differentiarum pri- 
marum 4, ¢ prima differentiarum fecundarum, d prima 
tertiarum, ¢ prima quartarum, & fic porro. Tum erit 

PEEL Aa 








x— 4 





+- &c. Sequitur hoc ex tabuld. equationum p.z. 
66. tractaths noftri Effzy a’ dnalyle, Cre. 
Lemma 2. 


lifdem pofitis, per z defignetur terminus quilibet in See. 
rie Arithmetic® proportionalium 4,a-n,aton,oo& 
fit jam X= A-S-B.2z- e- Cex XoEpb Dexeds 
xzbont Bzxe axe -rnxet- ja +-30 + be. 
Tum ipforum 4, B; C, D, 2, Ge. valores erunt. 














aoe fame 
A=M+bx—-+ex —x + 
2 2a 
—A— Bam A 2 
--+dx——x a of 
22 30 
tt 2 3 
ex Ay et j 
+ a 2B 34 qn “7 Os 
z nvm ame 7} —~a4—n —4-.23% 
B==— xb+c¢x GX meee yy 
2 + a ae 20 
—~ A mem et 2 
pe teP iy tad Ces 
a 2’ 34 
rr -4~214 -A-2N -4~-38 . , 
Cmax xe tds ae ey ey oie, 
a + ‘ 2 22 ke 
f I 1 —4—32 
= 4 HK Amn OX wee em Cs 
a 22 4n F 2 +é 
t t i I 
ns 4A wn Ete Cres 
8 2K 3% 4% 
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Ordo formandi coeficientes ipforum 4, 2, d, 2, CF. 
in his valoribus, per fe efi faris manifefius. 

Demonfiratio. Quoniam per x & z defignantur termini 
correfpondentes progreflicnum Arithmeticarum 1, 2, 354, 
Ge & 4. a-l- a a--2n, a+ 32, &e. indicabit x —1 
numcrum ditterentiarum ” qui in 2 continetur, ut fir 


—_—— a Z—a 
weasad-x—in, Hine fitx—1= a) me Be 





a x pS ——— Se. Sublticuerdo ita- 


que hos valores x1, ¥——2, x3, Ge. in Serie 
Lemmatis precédentis, & termi is in ordinem redactis, 
prodeunt :pforum 4, 8, C, oe. valores exhibiti. 
Cor, Ubi a= a”, prodeunt 4, B, C, D, &e. per for: 
mulas fimpliciores, nempe 
== M—b4-¢ —dte Ge. 


B= — Xb—26--3d—4e Oe 


I Ce ar ane neeenne aera ane 
= — Xe XO Bd - ae Ones 
C= XtmXe— 34+ 6 Ce 
- Z t Y a amnemenemneomemaneanen 
D==-— X——X— Xd+4e Ge. 


a 2m 30 


Lemma 20. 


Symbolis Y & x eodem modo interpretatis ac in. Lem- 
mate primo, fint 4,7, 5, f, 4, ce. generatores Triangu- 
li Arithmetici cujus Jineam tranfverfam, occupat Series 
M,N,0,+,2, Ge in ordine nempeinverfo, ut fitg(—= 1) 
generator ulaimus, r penultimus, s antepenultimus, & 
fic porro. Tum erit 


—t NI 
X=q +r x=" +5 x Ky Tex 
-|- Cres . 


2 3 
Contac 





x¥—1K xeby 
ance 
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Conftat ex contemplatione ipfius Trianguli Arithmeti- 
ci, quam exhibuimus paz. 63 traQtatts Eifzy d’ Analy(e, Ge. 
ubi idem fufius. explicatur. 


Lemma 4. 


Tifdem pofitis, “& Symbolo z eodem modo interpretato 


acin Lem2, fifit X= A4-B2z-+Caxz-+n4- Ge, 
ut in Lem, 2. erunt coeflicientium 4, B,C, D, éc. valo- 


res. 


_ ~~. —f —at-n 
A4 mm—me Ynl ‘ ee x —. ed 
Ag +rx Be SX SX - 
“wens —~—a-+n —at+-an 
a Sr or geen V en Le . 
bEX =X —— xX Tr 1 oe 





I —A —A —a-Ln 7 
— = —— +h 5 __ Se, 
B= Xr sx a 1% "by + & 


I — a 
c =—x Qn x s--tx—— + de 

Dax * xx t-- oe. 

nun” 3n 

Ordo coefficientium in his valoribus eft manifeftus, 
& demonftratur Lemma ad modum Lemmatis 2. 

Cor. 1. Ubi aa, coeflicientes, 4, B, C, D, dc. pro 
‘deunc pér formulas fimpliciores, nempe 


r aa 


A= g-—~7, Ca x ES 
2B 26 y 

' ' “ce 

ro— | I - 
B==—Xr—s, Do=—x—y —ft—4 
2 nm 28” Qn 
‘Cor, 2. Unde fi generatorum gq, r; 5, t, 4, Ges aliquot 
fine inter fe zquales, exhibebicur 2% per formulam 
fimpliciorem, eyanefcentibus aliquot coefficientium 


4, B,C, D, Cre 
Sic 





( 641 ) 

Sic exempli gratia, propofita Serie numerorum 
4, 69, $30, 2676, 10350, ec. qui conftituunt lincam 
decimam tran{verfam in Triangulo Arithmetico cujus ge- 
neratores tres priores {unt 54, — 18, 5, & feptem pofte- 
tiores {unt xquales 4; exiftente 4-1 =z, Terminus 
&X exhibetur per formulam quatuor tantum terminorum. 


z otir1z+2 o+6 % Zk 
> Cex —— +23 aor Oe 











ad : z z-+I 
Hoe 7D BSA a Oe 


8 . . . 
. evanefcentibus coefficientibus fex primis A, B,C, 





z 
x 
D, E, P 

Prop. Ul. Prob.. 


Invenire fummam quotlibec cerminorum Serici 
| ww » _ NN 
axa nx Oe. x at p int ataxee» 4+- pr 





— - dco ubi numerat 
+ TanxGanabpein meratores 
M, N, 0, Gc. conftituunt Seriem quamlibet termino- 
rum, quorum differentiz, vel primz, vel fecundz, vel 
alize quedam dantur; vel quod perinde eft, qui confti- 
tuunt lincam quamvis tran{verfam in dato quovis trian- 
gulo Arithmetico ; Denominatores autem conftituunt 
Seriem in Prop. 1. exhibitam. 

Solutio. Per X defignetur primus factorum «, 4 -- #, 
a-+on, &ec. in denominatore ejufdem termini, uc fint 
X &z iidem acin Lemm: premiflis, adeoque defignetur 





terminus quiliber Seriei per 





Zx Zax Ge.% z-b pn 
Per Lem.2, vel per Lem.4- Cprout magis commodum 
Ggegegeg videatur 
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videatur vel dificrentias,vel generatores trianguli Arithme« 
tici adhibere,) refolvatur 4 in Multinomium 4 +-Bxz 
+Czxspo+Dexztaxepe an - de. _Hoc 
pacto (terminis ‘nultinomii ad denominatorem &* z 7% 
* Oe. x zt p—a, applicatis) terminus quiliber Serici 
A 











onan. 


revocabitur ad formulam — - 
ZX yen Coxre-- p18 





B 
TH BX GENE P— E Bp x-banx Oexatp~is 
a Cres 
Unde (per Scholium 4 Prop. 1.) aggregzacum totius 
aX 




















Seriei, a tesmino-————-—- —= inclufs, 
pete ne GX Stop ma 2B 


ye in infinicum continuate, eft. 
A 
A A 
pt RB¥X ZXS Lax Exe P -— 2B 
B 
p—rxnxepaxGexetp—as 
Cc 
—= ——— —— aL &s. 
Pe aX ZL aA OOS p—in 
re fi dematur hoc aggregatuin ab ejufdem aggregati 
valore quando =a, refiduum erit {umma omnium 





obs 


& 











. ; xX 
terminorum ante terminum noe Ge? hoc eft, tot tere 
H ve 
. - @&G——f& 
minorum quot funt unitates in — QETL. 


2x, Sit primum exemplum in Serie 5 567+ OeTk 73 
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4t: 130 
ToS Fipvaet3 15 + 7+-Deil.rzzpeskF.t7 
’ 275 -. 47d 


er OEE .¥3625.17.19 | 22.92.35 .97+89.28 
A. Ge... Sunt hica == 2, Bot, @-> 3, 4 = 5; SX cas 
piendo diterentias numeraturaai taveniuntur 4 = 36, 














654, d= Ome se che. Binc in Lemmate fecun- 
» doe eg eG 3 4. m3 ym 29 
do funt 4== ¢ -+ 36x 3 4X ZX 4 4? 
— + FP city tk 
SS KS 4X = 2? CTX G54 
=~ Loon E= Ge. Summa itaque totius. Seriei 
| 209 4. — 99 . 
4X5X2X3Z-F5.7-Qe AME UX4XUVX5-+7.940 
_27 283 
+- 7 =, atque 
4AX3X2X769AL  80X3.5.7 91d 
—_— Bn 
fumma terminorum numero = ; 3 (= *) ef 
282 __209 
BOXZ657-9 AE 4oxe.e-rzzt4.2F6.2+8 
99 27 


+ LOX REZXSAA BEG. BEL 24 XAG. AHS. ZB 
Querantur v. g. octo termini; tum exiftente <4 = 


8 fic z= 19, quo valore in formula adhibito, prodit 
1g58gt 
Be 3035 Fe 7 eT 19.23, 
lidem Numeracores occupant lineam tertiam tran{ver- 
fam in Triangulo Arithmetico - 
54-54-54. 54+ 54. 54+ O% 
—_ 18.36.90. Tid. 198. Oe, 
S+A4L.03L 275.0%. 





fumma ~ 


Unde 
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Unde in formula ZLem,.4. funt generatores ¢ == 5, 
yom 183.5 = 54, to =e. & prodeunt coefhi- 


cientes A= 5 — 18 x= + 54x =} xe 
209 pty x 3 =? CH 
7° b=7* 18 + 54x — = > C= 
x2 x54 =1, D==0=£ = G+. ‘iidem ac {upra, 


Ex, 2. Sit Series 

i iver 1.2-3-4.5.6.7.8.9.10.1% 
69 a 530. 2676 
223-612 + 3-4-0613 + 4-5-0014 + 
10350, : _ _ _ 
516. ba15 +c. Ubi fume «—-1, n=1, ptt, 
atque Numeratores-conftituant Seriem in Corol. 20. Lem, 4e 
exhibitam. Applicando itaque valorem YX in Carol. illo 
-ad.denominatorem xx 2-+-4x0¢.xz-+10, fit Seriei 
‘propofite Terminus 


I. 
2 


-- 








—I1 
ne a nr 
2.2.3.4.5.6X2+6.%-+7.24+8.2-19.2+10 
+ 3 

162.3.4.5.6.7X2+7.2+8.2+ 9.24119 
~— ern 

Fe2+3+4+69.6.7-8x24-8.21 9.21 16 
“L 34 ad 

1:2.324.5-6.7.8.9%z-+oxz + 10 vogue 
per hane Prop, fumma Serici 3 termino illo in infinitum 
continuatz eft 


SC ane ee 
-% + 8 


4XE.a- 35405 .6xX%16 241% +8 .% 
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23 

Fxt2 34 56 7X2T 7.28 +9 

72 
2XE.263,4.5.667.8X%2+8 .2+tg 

54 
LX1220364-5-66+7-8.9X2%+-9 

Traque pro % fumpto 1, fit fumma totius Serici 

SS 

12X1.62-3-4-5+6+7.8.9.10 











« Ecin genere (umma 


3°. 
12X1.2.3.4.5.6.7.8,.9.10 





. Zmmw I 
terminorum numero- , eft 


I 
~l- sare erenemrsovmenmnemmetsinennerenttine yatta 
"GX 4.263 +4.5.6X2+6.24+7.848 .2+ 9 

23 
3XE+% 63+ 465+ 667K at7. n+ 8iztyg 
NY Ke 
@X162,3-4-5 2627-8 Xe2+38xz+9 

54 

1XL0203-4-5 2667.8 .9xX%+9 
Scholium 1. In computandis fummis hujufmodi Serie. 
rum, calculus plerumque Jevior eft adhibiti-: generacori- 
bus trianguli Arichmetici, quam fi adhibeantur differen- 
tiz. Libet itaque hac occafione oftendere quomodo ex 
datis differentiis inveniti poffunt generatores Trianguli 
Arichmetici. 

Sunto itaque » primus Seriei terminus, 2 differentia 
ultima data, 4 prima differentiarum penultimarum, ¢ 
prima antepenultimarum, & fic porrd d, ¢, gc. atque 
fint t, #, *, y, Ge generatores qua fiti Trianguli Arith- 
metici, cujus lineam tranfverfam ordine p occujet Series 

Hhhhh pro- 











+- 
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propofitaa Tum (quod ex contemplatione Triangulé 
Arithmetici facile conftat) fant 





























amt 
tT 
p— Poly tey 
P—* p—-2, Pa a 
Senet aacsasmned mae x 
c= X—> +- ; | 
Pt P32 P—-3, 5 2-2 p—3 
— 5 “ 
d= TO RS + nS 
+ Pose ty be. 
Unde colliguntur generatozum valores 
i=—ma 
w= b—h—* > 
—1I p—2 —2 
xe Pte p 4 
I 2 
—~ TD me dD — — 3 
—g—? my t vee 3 d 2 P as 
z &. 3 2. 


—2=3 % be, 
IT 


Ulrimus. autem generator xqualis: eft Serici termine » 
primo w,- 


2.D™ de Monfoury Abbas Orbacenfis mihi amiciffi- 
mus, & ruri vicinus, poftquam.cum.co hac communi= 
caveram, aliam.invenic hujus Problematis: Solutionem, 
cujus formulam ob ejus miram fimplicicatem hic referre 
juvat.  ltaque in Serie numeratorum fint # terminus pri- 
mus, 2 prima differentiarum primarum, ¢ prima fecunda- 
tum, @ prima tertiarum, & fic porro; atque fit termini 


primi Denominatorz xz-}-2x @oxe-tp—ra; Tum 
fumma 
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famma totius Seriei in infinitum continuate exhibebitur 





wo. 
BX P—mEXEXSE AX Gex sb p—2 a 
b . 
wp 1% p—~2xztaxcexe+p—r290 


ft . 





mmmapannsienintte 


WX P—EXP—VXp—3Zxebrux Gexzpp—an 


+ Cre. 





Sit exemplum in Serie — Ee 4. ——4F __. 
3-5-6003 05 567.6685 
+ a 4 — 5 be, cujus tums 


769 O47 |) Ove GE.19 
mam jam exhibuimus. In hoc cafu {unt w= 5, b= 36, 
¢==§4, d=-O=:e-= Ge. Unde per formulam fumma 


i innege re ee 
Seriei. integra ft oT geet b fp vg pent 
34. __ 283 | ; 

+ ty 453% 7e EE 8OX3.56..08? we per for= 
mulam noftram exhibetur. Si queratur fumma ejut 











wot tte k . . 2273 . 
dem Seriei incipientis 4 termino decimo ey in 
eo cafu w= 2273, b= 522, ¢== 54, & fumma effet 

54 


2273, 522 | 
Be5X2E wag} 454x233 rag} 815.463 x25 end9 
Hec formula eft commodiffima, & fummam exhibet 
nullo feré negotio, quoties quaritur fumma Seriei inte- 
grax, &differentiz non funt nimis multz. Sed ubi plu- 
res {unt differentix, & quexritur non Series integra, fed 
termini tantim initiales aliquammulti, formule noftre 

fant commodiores. 
3. Quando. 
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‘3. Quando Serierum rermini formantur tantum per 
Multiplicationem, nec afficiuncur diviforibus variabili- 
bus, {umm femper exhiberi poflunt per Methodum in 
Prop. \. traditam, fine licet formule quantumlibet 
compofirx. Nam pofiunt femper revocari ad terminos 
in forma quam poftulat Propofitio illa. Sic fi differenciz 
ipforumz & x fintm & a, Xdefigaetur terminus Seriei 


per % x; hic terminus revocabitur ad formam 4 — 2% -{- 


n ree : 
wy exe ms cujus Integrale datur per Prop 1; nempe 


. n 
guoniam dx 2, & dem, chdx —=dz~ om 





3; unde 


regrediendo ad integralia fit x = = % +. 4 (adjecto in- 


yariabili 4, ut habeatur ratio relationis interz & x in 
ae , 4: —— 2 
Serici termino primo,) quod fic {cribi poteft 4a — 2” -_ 


x %-+m, ut deinde in z% dudcum induat formam re- 
quifitam. Ee ad eundem modum procedere licet in 
aliis cafibus ejufmodi. Sed ubi formule oblatx divi- 
foribus afficiuncur, exdem ac in Calculo integrali, ut vo- 
cant, difficultates occurrunt, e4dem indufiria fuperan. 
dx. Nec tamen femper fuperari poffunt. Nam prxter- 
quam quod vix certo {ciri poflit quz debear relatio in- 
tercedcre inter Numerarorem fractionis & Denominato« 
rem, ut formula oblata ad Integrale revocart poiiic ; 
fzepe etiam difficillimum eft explorare an adfic jam talis 
relatio in formula iffa, aur fi defir, an introduci poflit. 
Quicquid ego in hac materia potiilimum inveni, con- 
tinetur in tribus fequentibus propofitionibuc. 


Prop. WN. Prob. 


Crefcentibus, z, #, y, x, @e. per differentias da- 
tas #, a, /, 0, Gc. invenire valorem numeratoris in+ 
tegri 
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tegri N, uc exiftente Denominatore z.2 a .ehe.u pa 
xt nl mecres-gmxy. yt] Oey -rlxx.x-b @ 
Ge. x +50. Gc, Fractio ad Integrale revocari poffit. 

Solutio. Fiat Naz z--paxu+qm xy rhxx se 
x OC. — zuyx Ge. atque Integrale erit fraGio, cujus 
Denominator % .%-+- 7. chee B-- p— ia xs. atm. 
Sou g—imxy.g +1. Gey —x—rlxxKu- o, 
cre. x -+-s— zoxere, exiftente 1 Numeratore. 

_ Differentia enim hujus fraCtionis eft fractio cujus nu- 
merator eft ipfius N valor exhibicus, & denominator 
idem eft ac denominator propofitus, ut fieri_debuic. 

Ex. 1. Sit denominator propofitus zx z+ 2 x#x 


#-+-3. Inhoc cafufunet #== 2, m==3, p==1, g=1; 


adeoque eft N =z +2 xw-+3—z=3%+29-+46, 
& per etre 6 reprefentatur terminus Seriei 
BS +waxrs w+ 3 


fummabilis, cujus nempe in infinitum continuate fum- 











. rz . . . : 
ma exhibetur per = Sint verbi gratia, ipforum z&s 
primus valor communis 1, atque Series fummabilis erie 
wf 23 3 . 
Loo 3D + cre, quip- 


Tv 
pe cujus totius fumma eft 1. Per p defignetur ordo tem 








I.3XL.4 9 3+5X467 | $+7X7-10 


rT ee . . Z—iI-+2z  #—1-+3 
mini cujufvis in hac Serie, erit p == i —— 
‘ 


adeoque z==2p—1, & s==3p—25 quibus valori- 
bus pro < & » feriptis, defignabitur terminus per for- 


12p—1t 
mulam = sees, §=SuNMA 


2P--LXUP+sxZp—rzxX3zp+e 
autem terminorum omnium ante terminum illum, hoc 
Z—t 
% 
Lliiii Tam 








eft terminorum initialium numero =p—r1, ek 
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if me 6 po — i [- 
pony ae 22, hoc eft AP ZPEE | Qua. 








Pa) Zu 2p—tXZ3P—2 
‘. te PX6p+5 | 
re pro p {cripto p+-r, crit Dp ixap el aperegte 


tum tot terminorum initialium quot funt unitates in p. 

Ex, 2. lifdem manentibus z, #; 4, m, fit denomina- 
tors. 2--2-2-+4x0.e+ 3. Tum-per formulam 
numerator crit 2-+- 4 X# +f 3 — Se 3%++ gato, 


& fismma Seriei exhibebirur. per formulany —————. , 














Z.Z+rxe 
Sit ipforum = & #:primus valoreommunis 1, & hine eli« 
. : 19 a, 37 55 
etur Series ae ——— 
e §-3-5%* 0-4 305.7% 409 S79" TO 


6 mt. 

Scholium. In Seriebuus jam expofitis eadem ubique eft 
differentia inter faftores continuos ejufdem cujulvis ter- 
mini, ac inter fa@ores homologos terminerum conti= 
nuorum. In fequentibus exempla quedam funt Serice 
rum, quarum fummex in terminis numero finitis exhie 
beri poffunt, quamvis ea regula non obfervetur. 


Prop.AV. Prob. 


Crefcente z per differentias datas gf, invenire nue 
meratorem integrum N, ut ad Integrale revocari poffit 
fractio, cujus Denominator fit ex. certo. numero Pp ter- 
minorum 2, %-+- 4%, 2-24, tc  Arithmeticé. propor 
tionaliam in invicem ductorum. Debet autem effe q 
numeérus integer minor quam faorym numerus p. 


Solutio, Erit N==%--p—1ax%+p—2 nx Ge, 
Xe P— GH— ZX Zbaxee, xe+q—in, In 
. tegrale. 
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I . 
eet 
AKA x Ge xX RP —|Z— 18 
monttratur ad modum propofitionis pracedentis. 

Sumptis ad libitum #, p, ¢, & primo valore z, hinc 
oriuntur infinite Series fummabuiies, cuju{modi fant Se- 
ries tres fequentes. 


riaegg b Sg. y ee STS 778 TTT ToT I F 


Ls 4 
B= lo eaevensgunreerominaneemtaiaras 
ieeigeangs t A. 5.6.7.8 + 
16 


“b igviniia oa7ig tO 





tegrale exiftente De- 


2 
708,9-10,1% 


I 14 
C2 Oe 
Nba as | eT ag E 


T40 : 
grips ey b & 
Has Serics jampridem communicavi cum primariis 
quibufdam Geomertris, 4 quibus minimé contemni_ vi- 
dentur. Sic ad me feribit periciffimus Geometra D Nico- 
laus Bernoulli in epiftola data 25 Falii 1716. “ Vous 
** me ferez un extreme plaifir,. Monfeur, de me com- 
“* muniquer la Solution de voftre probleme, Etant dounée 
“* une fuitte des Fractions dont les Numerateurs foient des 
* nombres fizurés quelconque, © dont les Denominateurs 
 foient formes du produit dun nombre egal de Fadcteurs 
“ gui foient en Progrefion Arithmetique, trowver la fom 
* mes & principalement comment vous avez trouve 
eee £7 Jak ee 
24x 4p? i2x3p-Pixagp $2 
He formule {pe@ant ad Series C & 8, defignante p 
numerum terminorum, quorum fumma requiritur. Sic 
etiam ad me feribit D. Zaylor in epiftola dath 22 Aug. 
1716. “ Ut & qua ratione inciditli in (ummationem 
“ Sericrum a te exhibicarum, prefertim loyuor de 
Serie 


55 
9+1O,TL, k2.13 








** ces deux formules 
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_ ' 

“Serie 3 7g05 t yea tay ee Fe. 
“ qux videtur effe altioris indaginis. 

Sed ut ad exémpla jam redeamus. In Serie A fune 
P= 4, J=2, 2=4, primo valore z exiftente 1. Eft 
itaque % 4-3 XZ--2—%x%Xz-+4+- 1 2%22-+3 fore 
mula, unde (rejecto dato numero 2) derivantur nume- 
ratores 5, 9, 13, 17, crc. Formula etiam fumme eft 


I : . . 
Prat Quare habit ratione numeri 2, quem ex 
I 
numeratoribus rejecimus, fumma totius Serieci, 4 cermino 
in quo eft % in infinitum continuate, exhibetur per 


I ses 
formulam > week? adeoque fumma Scriei integre eft 
i 








sf 
2XIX2 = 4 

In Serie B funt #=-1, p==5, q— 3, primo valore 
= exiftente I. Eft itaque N==2+ 4% o+-3zxzte 
— 2xz fr xe-+- 2 6%x%-+ 2). Ipfius auremz + 2 
valores continui {unt 3, 6, 9, @c. qui quoniam om. 
nes {unt divifibiles per 3, ponendo z-+-2 = 3, fit 
N = 6% 3 x/=-6x9x* = 54x", ipfius x valoribus 
continuis exiftentibus 1, 2, 3, ce. Rejecto itaque nu- 
mero dato 54, hinc prodeunt numeratores 1, 27, 37, be. 
hoc eft. t, 4, 9, &e. Formula etiam Integralis eft 











1 “A . . 
oxen} quare habita ratione numeri 54 quem ex nue 
meratoribus rejecimus, fumma Serici 4 termino in quo 


eft z in infinitum continuate eft rere Unde fum- 
ma Seriei integree eft -.. 
In Serie denique C funt x ==', P= 5 9=4,& 
primus valor z= Unde fit N= --4xx%-- 3 4 ze 
XB Emme BX ZS EXS+AXS+3 = gaxsty 
x 
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2+ 2 x2%-+ 3. Valoresautem N per hanc formulam pro- 
deuntes femper poflunt dividi per 4x 2x 3x 4=y6. 
Ergo hoc divilore rejecto prodeunt numeratores 4, 14, 
55,140, oc. Et formula Summz, habicd ratione nu- 
meri 96, eft —, Adecque Summa Seriei integex et. 
96% ° 95 
Scholinm 1. Per Propofitiones has duas noviffimss 
nullo negotio inveniri poffune Series quot iibuerit 
fummabiles. Et viciffim oblati Serie hujus fpecici, 6 
fummari poteft, cjus f{umma plerumque revocatur ad 
alverutram cx his Propofitionibus. In examine ramen 
folertid eft opus. Optime autem procedit fi termini 


Seriei oblate revocentur ad formulam Prop. Ill. Sice. gr. 
tt 


4 Serie ——2—— +. —-——1——_. 
propofit 365-769.11 + ar arr oer as 
3 -+- dc. Denominatores fic {cribi pol- 


TH.13 61$ 217519 
funt 3.7-LEX5.9,7.EL + 16 x%9.983, LEO IG. 1G 
xI 3 eI 7 . Cre. 

Unde juxta Prop. WL fitw == 4, m=m4, po=2, 9 =1, 
primus valor z= 3, primus valor #= 5. Hine formula Nu- 
meratoris invenitur 4% <-- 24+ 8, Eftautemz+-24-+8 
femper divifibile per 3; quare rejectis diviloribus Car 
tis 4 & 3, per hanc formulam prodeunt Numeratores 
7, 11, 15, &¢. iidem ac Numeratores in Serie prepofi- 
ta, que proinde fummabicur per illam propofitionem. 

2, Cum Series illas 4, B, C, communicaveram cum 
D. Taylor, refcripit fe earum fummas inveniile primam 
quidem 4 & tertiam C, eas revocando ad cafus fims 
plices Methodi Incrementorum, tertiam C, ¢ ¢. revecs- 





: s ‘ 
vit ad hane formam — x +. -+ —- bt Lu, 
24 tes) 569 ' o.ag ) gear? 


ut habeatur fumma per preecepta tradita in Schsiio Prep & 
KKREKK In 
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Sn Serie aucemn fecunda B, chm hoc non wqué fuccefit, 
fequenti ufus eft Analyfi, quam, ipfius venia jam im- 
petrata, ob cjus eximiam elegantiam huc transferre 
non piget. “ Serici iftius terminus [in Stylo ejus] cx+ 


. 2X2 
“ hibetur per formulam it? 


29x7x%2 4-1 XExR ty 





pro 


De 


*~-+ 2 in denominatore {cripto z, quoniam eft <—=3. 
7 3 i ; . 3 


B oy . B 
“ Ponce x ¢ xquate effe Incegrali quecfito, hoe eft 


- 














& effe integeale ipfius 


a B. 
“ fore dato 27. Ipfius autem = incrementum = eff 











Re Ro-EC 
“ ———. Debet ergo = =~ idem effe ac 
Cc - 
~ x2 . + _ . ; 
2X Comparando denominatores inveni- 





“turC = exe Hine itaque fumendo incremen- 
“ ca fit C= 22% a 2? - z(az2e + 4%, quoniam 
* eff z= 3,) His valonibus in locum C & C fubftire- 
** tis prodit BC—BC=zz Pu Bo 2exepa 2B; 
** quod deber efle idem ace +-2xz SicBma-t-v, 
* exiftente a ipfius & parte invariabili, & v parte va- 
« siabili, Tum fumendo incrementa fit B= v, Unde 


eearmamanta x. ie 


“ad invenienda « & v habetur xquatio zz -|-% ¥ 


a) RR Bh 2X aU Sw 2x, que fic feribi 





“ potettas ps U2 UX Bj 2ym Bor 2z KL Aw 
“ysl etiam Cv— Cuscc axe faxi-- 24. Ponce 
6 ma oye. rn 

7" 280 O Cande {it a =a) x fic € v—C y= 0? 
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ubi fieri potell y = 0, (quoniam xquationis termini 
“ finguli afficiuntur vel ab v, velabv) Hinc ergo fit B = 


€ 


mn 





“ gas —5, adeoque Fa =. Unde habiras 
2? ‘ CT agkg+r . wa ae 

** tione diviforis 27, Tntegrale quefitum fic ——==——. 

ee S4 XR Am sh 


Sed & comparando xquationem C v——~ Cu-=o cum 


formula generali -——-—+—= 0, inde etiam conclude- 


re licet efle-— —= quantitati date iam i 
c= g at » (quoniam ipfus 
incrementum eft o.) Unde pro # fumpto quovis 


* numero dato, fic v= 2#C, atque B= Et eC, 
. B Ly 
* Quo paso Integrale quefitum fit ¢ = 2." == Se 


14, quod ab tnregrali prius invento diterr quan- 
“ titate data x Hoc inde fir, quod, ut in quadraturd 
** Curvarum Area inventa angeri poreft vel minvi ares 
data, fic in Methodo incrementorum Integrale inven- 
“tum augeri poteft vel minui quantitate cata Per 
* Integrale autem primum, ubi doch #, exhibctur 
** fumma Seriei in infinitum continuate. 


Prop. V. 


Crefcente = per unitates, & exiftentibus 4, 4, ¢, 


aumeris datis integris, quorum nullz inter fe equantur; 
J 





cavenire Integrale ipfius ~ = 


natorem fraGionis in terminos 2-1, 2-2, Ce. 
ead, era pay be eb blen, 2--b-b2, be 
zwlec-k ir, +o 2, oe. in denominatore deficiens 
ces, revocetur Denominaror ad formulam <xz-- 


te 
od 
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“x e---2 x&e. denominatoris in Prop. tT. Schol. a. 3 
Deinde revocetur Numerator ad formam 4 +- Bz + o Zz 
‘Kebab Dexe-t1 KEE 2+. Tum appli 
cando terminos ad Denominatorem novum %xz+x 


KB +2 2% ce. revocetur fractio ad hance formam 
4 
OTe 1x Se. T xe paxde Zb°*XZ+3 x Ge, 
7 Sees exc. Unde denique queratur Inte- 
grale per Schol. Prop. 1. m 3. 

Ratio Solutionis per fe fatis eft manifefta, 

Scholivm 1. Hujus Solutionis cota difficultas latet in 
revocatione numeratoris ad formam requifitam, quod 
famen quomodo fit faciendum uno exemplo_ patebir, 

roponatur itaque factum x -- 2 x%- 3xX<-1-7, quod 
ad formam propoficam fit revocandum. Tormsnos ita- 
-que evolvo gradatim ut fequitur. Fadctorem primum 
w+2 fic feribo 2+, cujus terminum primum 2 
duco in 3 -}- 2, unde fit 6 4+-2%: Terminum fecundum « 
duco ing --2-- a (= 2-1 3) unde fitz s+ zxg ae le 

cin fafa in unam fummam colligendo, fir z +2 


—_—— é+1?7 
eros pagheXt i642 tezx 


»-- 1. Supereft ut hoc ducatur in z +- 7. Iraque 
cerminum primum 6 duco in 7-+ 2 (=z +7) unde 











At 42 +- 6x; terminum fecundum 4 % ducoin 6 --2-, 
=2-+-7) unde fit 24% -}- 4®X% -+ 13 terminum 
tertium xx Z--1 duco in sete 2+7,) un 


‘ 


ia unum colleGis ut prius, fic --2 x27 274 
= 42 a jOr--9 X xz k + Bxee-l-7 * ae 2. Ec 
ad eundem moaum procedere licet in aliis cafibus. 
Qin 

2 Jit 


de fit szx 2 i pause Pi xe4 2. radis aque 
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2. Sic autem exemplum Propofitionis in fra@ione 
. Ff . 
eaeyrrsy Reftituendo factores %-{- 1, % ++ 3, 
%-+- 4 in_Denominatore deficientes, fractio fic 
WePixghaxe bag bay _Revocandus itae 
que eft Numerator » +- 1 x%-+ 3x%-+- 4 ad formam 
requifitam. Itaque per methodum jam tradicam fit 


primo 2+ 414X243 = 1 xjzf-epexzprete 
3 spre exetirejy+3zefexete. 
Deinde w--- Ux%-+3X%-+4=3x4+% + 32% 








ae] 























x3fepr-bexepixapeteint 3e+95 





+-35x2-+r f2exa+e He xebixsr 

me 12 faz ps exgpa yt exer xet2. 

Applicando hoc fa@um ad Denominatorem x » = -> 3 

oe. X Z+5 fra@io tandem revocatur ad hanc for- 
2 





man —maeeeennnoemnemmmaenenine rt RTO 
axgixg-baxgbaxabaxeh 
12 


De areolar tS 
POSPixgbexg axe baxies 
gPaxataxabaxahs  tesXarax ahs 
‘us denique Integrale eft — Ce aerate 
Cujus denig rans R ghia began Fl 
i ef Seen, 
ee eee eS er ee ee 
—_— I 


Se en 
2. * - A 

ot nando duo tantim funt factores 2 & o-+ a 
exhibebitur etiam Integrale per formulam —- 5 orm 

rand a at be, 
ag ugbiXghr, 4g arbi xgbhex 7-3 
Seriem nempe continuando donec abrumpatur per ¢va- 
Lilll nefcentiam 
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nefcentiam terminorum. Si FaCtores duo fint® &%—~ 4 


. * — tI -~ Tea 
exhibebicur Integrale per formulam —— — mens 
4 . 








a Poker X92 Lo . : . 
2S = =— ere. Poteft idem Integrale 
Ao Cir. need _ 


as . 
exprimi urroque modo, prout fractionis oblate fa@or 
vel minor vel major fumacur pro z 

4. Si primus valor « fir a--+, migrabic formula 
READE FORMU 
f 


Sericr in | mtytix ty +t by a 
poitcrior in hanc —[ xX X > xX > + ee ulque = 








t 


T t é . . 
me o wo 
yeahs | ¢. in inf 


. k 
Orel = i+ 4 a xaka -+- 
nitum continuate. Site. gras=1, atque Series erit 


T i tf ,. 1 i . 
xa bixg type tees 7% om Sia—xz, €- 


. . Tt T Y i I 
rit Series — st; " aire “Be x 
a . er I I ae 
Si a== 3, Series erit reg ha arin aw: tr fc, 

















I 
m= xt fe fat 
3 i 2 3 18 
. r z ~ 
. Ex eddem Serie maces tH ie. 
5 8 Sibe 2b Pa paps 





ek coe. pro diverfo valore a oriuntur Series plures 
forma fatis elegantes, quarum nonnullas Leétori ob 
oculos fiftere, credo, ingratum non erit. 

Si pro 4 fumantur fucceflivé numeri pares, 2, 4, 6, 8, 
eve. Series erunt 
Si 

















t J Tt 
—2) _- ret - - 
Deripalexaee g%g-pi yh gee Fe, 
ee ee ee Se Te 
EX iee4 2x24 BX 3a 4 x geeg % 
i I I 

) ef son fee Yn be OY 
DX ES 2x ape g%gF6 bgxgpe | & 

5) a I Ft 4 Se, 








( 659) 


I 
nee 
so" 


I 
Vel oo + 3>, 





g I 


— —— 4 ot ee 
9-4 Tie + 25-4 36—4 

I I 
—i ae fo Ue 
Té—9 Faso tb 36-5 t 53 


sitet tet T Sya16 ei 16 FS. 
Vel ser - — 


Boi . 
aatsst : a; + wine 


“b &e: 





t 
me art aga tars 


Se. 
— 15. ar Ul ara +s jaa 
Si pro a fama’. ‘ur fucceflive numeri impares ¥, 3, 5» 73 
He, Series eruac 
i 

















ee a —— + Tom le (5, 
="eaepr tava gah 4% 4F! 
3) —a . J eaten + + &e 
Xr! exes) 3x33 4% 473 
I I I fe oh. oe 
5 Se, end mee <= ~t We 
ma tiny tras ie FS 
) I I ee 


I 
ixaaby baxecky b pug a*ah7 
Vel x + t tot to + a + &e, 























103 21 —3 

2 aet w= + woe +s + & 
Vel — x -E Fs +. oe eC +t Sa 

erp t Ei t a3 tie; “be. 

pce, + ce -+- see tics “+ Be, 

Sips + ret Tp tee Fe 
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6. Ante aliquot annos D. fac. Bernoulli Geomeirs 
infignis invenit fummam Serici cujufliber, cujus Nume- 
ratores confticuunt Seriem. xqualium, Denominatores 
vero conftiruunt, vel Seriem quadratorum dato aliquo 
-quadrato Q mioutorum, vel Seriem Triangulorum, dato 
aliquo Triangulo 7 minutorum. Hee invenit ille ob- 
fervando quod hujufmodi Series oriantur ex ablatione 
Serici Harmonicé proportionalium truncate ab eddem 
Serie incegra ; nempe ita ut mumerus terminorum deti- 
cientium in Serie truncata, fit, vel duplus lateris dati 
quadrati @, vel duplus unitate auctus lateris dati Tri- 
anguii Z. {dem etiam obfervavit fruftra queri fum- 
tnam Seriei reciproce Quadratorum. Hoc idem etiam 
verum eft de reciprocis Cuborum, vel aliarum quarum- 
libec dignitatum numerorum in progreflione Arithmeri- 
ci. Ratio eft, quod nulla intercedic differentia inter 
facteres denominatorum, quod ad hujufmodi fumma- 
tiones iemper requiri conftat ex Methodo fumendi 
difierentias ia Scholio Prop. 1. jam explicata. Nam fi 
per formulam aliquam exhiberi poffer fumma quefita, 
differentia iftius formule exhiberet terminos Serici 
propofite: fed in tali differentia denominator femper 
aflicitur per factores ab invicem diverfos, quod quo- 
niam in Seriebus predi@is non obtiner, fumme Serie- 
rum hujufmodi in terminis finitis haberi nequeunt. Ad 
eundem feré modum, argumento petico 4 Prop. UN. & 
IV. demontftrari poteft fummas Serierum exhiberi non 
poffe in cerminis numero finitis, quarum Numerarores 
conttituunt Seriem aqualium. Denominatores vero con- 
{tant ex certo numero terminorum in progreffione A- 
rithmeticd, maximo factore cujufvis termini minore ex- 
iftente quim factor minimus in termino proxime ine 


. : : : I q oy 
fequenti, cujufmodi eft Series mts tet 
7. Jam liceret regulas nonnullas tradere quas pro 


cafibus quibufdam fingularibus concinnavi; {ed hee 
nos 
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nos longius abducerent. Sufficiat itaque quz genera” 
liora {une explicafle, & firnul monuiffe, ad nove hu 
jufce Serierum infinitarum doctrine provetionem ni® 
hil magis facere, quam fi excogitentur formule ge- 
neraliores f{ummarum, ex quacum differentiis, per re- 
gulas fupra traditas computatis, deinde conficiantur Ca- 
nones quantitacum (ummabilium ; ita feré ut jam fa- 
um eft in Calculo Integrali, 4. ¢ in Stylo Newtonians, 
in Methodo Fluxionum. 

8. Reftituendo fa@ores in Denominatore deficien- 
tes potuiflet prafens Problema revocari ad Prepoftic- 
nem lt. Sed & in terminis generalioribus proponi po- 
teft, nempe pro Numeratore fumpta guavis For- 
mula, cujus differentia aliqua datur. Sub e& ramen 
conditione ut dimenfiones Denominatoris ad minimum 
binario fuperent Dimenfiones Numeratoris; alias enim 
{umma Serici in cerminis numero finitis habcri nequit. 
Sit hujus rei exemplum in Serie 4 toa 
on oo + Sans -- ee. ubi Numeratores fine 
numerorum naturalium quadrata. Applicando tum Nu- 
meratores tum Denominatores ad numeros naturales, 


Seri tur ad fe fimplici +e 
Series revocatur ad formam fimpliciorem 5-575 T p-ag 
Siro T STe ra bh ee Per p defignatis numeris nas 
turalibus 1, 2, 3, 4, Cc. terminus Seriei defignabi- 
p 











tur per formulam — 3 vel per formu- 


PrAXp+4axp t $ 
{—2 ! : 
Jam xgaegs HeMpe pro p -- 2 {cripto z. Qua- 
niam progrediendo de termino in terminum augetur 
& per unicates, refliruendi funt faGtores in denomina- 
tore deficientes z-+-1, 2-1-3, & hoc pacto revoca- 
vag tive b 

turterminus Seriei ad formulam 2X2 Xa Fh 
, ; . et REEXT EKA +B X Zh 

Per methodum in hac Propofitione jam explicatam re: 
Mmnmmm yocatur 
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vocatur numerator ad formam —6—6z—2x2-+ 5 


+<x2--Ixz++2. Unde habita ratione denomi-. 
—6 


axg hi xGexgta4 





natoris Terminus revocatur ad formam 
—6 . — 
+ gE ixefrxgtaxxzte 7 REUXztzxetea 
I ? . 
+ ===—===. Adeoque fumendo Inteerale fir 
r R+3X +r 4 1 ° 
aax ge xgebaxge3 7 BX AXA pb exgeh 3 
t { ~~ T 
a ee + pe: «oauo, fub fieno contra. 
Voug-p2xe+3 | i-3? oe 3 ; 2 ; 
rio, exhibetur fumma Seriei in infinitum continuate, 





Zz 


. . . Zam 2 . 
incipi terming —=—=—==, Summa 
incipientis a. term xe © aan t itaque 


Seriei integree iacipientis 4 termino ; eft 3 


“507 240 

Si per Prop. Il. procedere effet animus, ex formuld 
S—2XS+1xXz-1- 3 colleis numeratoribus primis 
24, 70, 144, 252, fumendo eorum differentias habeeo 
rentur 46 ==4, 28 = ¢, 6==d, e—o= &. exiftente 
M==243 unde per Lem. 2. prodiret formula — 6 —6 = 
—x2%sticexetixz+2, qua defignatur Ter- 
minus, eadem ac fupra; atque pergendo per Prop. I, 
naberecur fumma. 


Prop, Vi. Prob. 


lavenire fammam quotlibet rerminorum Seriei Fra- 
Ctionum, quarum Numerarores & _Denominarores con- 
‘tituunt lineas duas quavis tran{verfas in Triangulo 
Arithmetico Pafchalii; nempe cujus generatores {unt 
unitates. 

Solutia Per # defignetur Ordo Seriei Numeratorum 
in Triangulo Arithmetico, & fit p differentia inter 
ordinem Nemeratorum & Denominatorum, & per 4 
defignetur numerus terminorum quorum fumma re- 

quiritur 
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quiritur.. Tum fi Denominatores fint plurium dimen- 

fionum quam funt Numerarores, Summa exhibebicur 

per formulam primam fequentem 5 fi dimenfiones 

Numeracorum plures fint quam dimenfiones Deno- 

minatorum, Summa exhibebitur per formulam fecundam. 
Formula \. 





mbp—t ner nha Genep ae 
pot) 7 Stench Ppt. Son PGP ee 
Formula Ui. 
m—Pomt oa geri .g7 en — 2 Go.gpn—p—t 


~~ pe _ Pepixn—i.n—2.Gan—p 
Ex. i. Invenienaum fit aggiegatum fex primorum 


° 2 Yop A 4 FO 4 26 35 4. 554 
m J WA AE Lee A 2) 2 LL. oie, 
terminorum Seriei — - sag ag ne ge ore 


ubi Numeratores conftituunt lineam quartam, Deno- 
minatores confiituunt lineam feptimam in Triangulo 
Arithmetico Sunt iraque #==4, p==3, 96; & 
quoniam dimenGones Denominaterum f{uperant cimen- 
fiones Numeratorum, dabicur fumma per Formulam 





: 4~hi3-—' 4.5.6 
prim ? p 3-1 g3— 1 Xa t6x4gt7 vé 


Ex.2. Queratur fumma {ex primorum terminorum 
Serie: 2-7 4 28 84 4 210 | 462 ~~ ¢&o, coins 
z T 4 r 10 + i 35 U 56 1 € jus 
termini {unt terminorum Serici prioris reciprocie Sunt 
iraque a= 7, p= 3, 9==6, adeoque per formulam 
Secunda By tte 9 
fecundam fumma fit — “> -+ —YQeTyTy 34 
Scholium x. Formulas in hac propofitione ‘exhibicas 
ante biennium communicavi cum Viris celeberrimis 
Moivreo & Berneulliis, Facile autem derivari poffunt 
ex preceptis in Prop. I. traditis. Sit exemplum in Se- 


sie vriori  +- +5 + ge. Per p defignato loco 
- Ro 4 28 3 i 
er 
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Termini in Serie hdc, exhibetur Terminus per formulam 
wt ees Unde regrediendo ad Integrale 
poe pw apts oe 
fumma Sériei incipiencis a termino ijlo exhiberur per 
—+-i-*__ ; adeoque pro p {umpto 1, Se 
axp-+3xpr4’ a 

: . -§ +6 . 

ries integra fit i 3, atque fumma primorum 
4.5.6 
2.40.51 





formulam 


{ex terminorum fit 3 —- » omnino ut per for- 


mulam jam .exhibetur. 
2. In formula prima fumma Seriei in infinitum con. 


tinuate eft et eee evanefcente jam parte alter for- 


mulw, Sed in cafu formula fecunde fumma hee eft 
infinitum quid, cujus (pecies, refpectu numeri infinici 
g, exhibetur per formulx partem alteram, que in hoc 
caja fit == 1 . 
~-rxn—i.n—2.Sen—p 

3- De nujufmodi Seriebus in epiftola data menfe 
Maio 1716, fic ad me {cripfic Vir. Hl. D. Letbxitias, 
quem magno Scientiaram damno nobis nuper ereptum 
lugemus, ‘‘ Jl me femble qu’autrefois jay auffi fommé 
4 


*S auelaues Serie i JAA 1 3 4 4 
queiques Series ou {uittes comme —--- ptetsZ 














+.51.© 1. de, Le terme de cette fuitte exprimé 
35 | 56 


“ Analytiquement eft 


86 
x 

Kw tetiwbeXxe.t.F 

6 a A Se On demande done 

x-pexh2 «xh 3x2 

“ la fomme d’une fuitre donneé, dont un terme foie 


ii 
CO apr nerccrenneremanane ' . 
ant 3x Fr 7 ou x fignifie les nombres naturales 


“1,2, 3, 4, oc. & / fignifie ’Unité, ou la difference 
“des x. Suppofons que le terme de la fuitte fom- 
** matrice 


I 
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 matrice demandée foit —“=—-, — 2. Or Dif. 2 
matrice aqeman “E OF mx Ful y° CLL > 
a — 24 Pte Bee: fed d © = fd, 


Dray DD EDAD | 
68 dy —mdx — m1; done la Difference de - eft — 
nL! A. Se 
mmxx-—Lomniz-banll 

wmdoc mall 


Maintenant il. faut faire 


34 nf¥fi{ ~— mfil 
maxx-bamnix-tanll  amxe--3gmmixbamm li 
mmisalem nl ft 


« eft a dire, i) faut identifier ces deux formules, ou la 
donnée eft Multipliée per af, done égalane les 
* rermes refpectifs, puifque les x convicnnent, on 
> * . 
aura par les x, 2#-+-+-m== 3m, ceft adire il y aura 
6 7m — 4, & pat les ablolus on aura 2% -- mm a= 2mm, 
*‘ ce qui donne encore m-—=%; done Tidentificaticn 
“ yeuffic, & nous pouvons faire sm =pim 3, & 
“© f= 1 (car f demeure arbitraire) & le terme de la 


. : . 
= donne 


a 
my 


na 
ry 








“ fuicte fommatrice fera — = -, car diff. - 
24 echt & par eantequente 
tea Teepe eae Pe par coniequente 








se 6% donne la fomme des 
+f 


Fi 


é . oo 
ee , 2, 74, 52°, Seo Series fummatrix, cuius vero 
» 4 2° Ss 7 9 Ny} 


: } 6x 
_. MNES xT 


i 3 4 § ° . y 
as : + 3 +Ets + os. Serses fummanda, ce 
x 


Moe Lew bax ls 


ef s 4 $ 9d ; * 7 7s ‘ . 
jas lerminus xx --il.xkox- x. oe x-- 1s x-2Xx°x, oe &E pour 
© (en fervir aux fommations, les ¢ termes, par 2x. de 
Naann - fe 
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4 8 
la fuitce donnée feront — 3==—. Et generalle- 
i 
ment la fomme des termes jufqu’a quelque terme 
x | 


- 











en exclulivement, fera 
Mee Xf UXT. Se x) 
-- 3: Ee pour la fomme de la fuitte entiere a linfi- 
aie, x devient infini, & r= : donc la fomme 
de toute la fuitte eft 6--3==3, comme vous 
lavez trouvé, 
“ Cette methode eft le calcul des differences ap- 
pliqué aux Nombres; & il faut vous avcouer qua- 


‘ vant que de Vappliquer aux Figures, & méme avant 


que d'avoir €té Geomerre, Je le prattiquai en quel- 
gue facon dans les nombres; ayant trouvé encore 
jeune garson que les fuitres dont les Numerateurs 


* faffent des Unites, & dont les Denominateurs fafleng 


les Nombres figurés, comme Triangulaires Pyrami- 
daux Cre. etoient les differences at, 2°, 3°, gh. 
multipiiées par les conflantes de la fuitte + -- 1-4 

r iy f 3 


i . 
41-7 + ee. & par confequent fommables. Mais 
quand je devins un peu Geometre & Aralyfte, Je 
vis qwil y avoit moyen de venir a bout de relles 
fommations par une Methode generalle, autant qu'il 


* etoit poffible; & que le calcul des differences eftoit 
* encore plus commode dans la Geomeirie gue dans 


Ies Nombres, puis qu'il y a plus d’evancuiflements, 


* & que les differences repondent aux Fangenres, les 
fommes aux Quadratures. Cetre merhode generaile 


de chercher Ja fuitte tommatrice de la fuitte donnée, 
quand elle e:: posible, reulit reujours, quand le rerme 
de la fuitte donnée cxprime Ars yugquement n’a 
point la quaaricé varisble exvelorne Jans une racine, 









ny entrant dan3 lexpuisnas; & siccs, om peut ron. 


“* jours 
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“6 jours determiner fa fuitte fommatrice, ou prouver 
* qu'il eft impoflible d’entrouver. Et la chofe reuffic 
“ méme bien fouvent, lors méme que la variable en- 
“ tre dans l'Expofant. Mais comme il y a quelque- 
“ fois des Quadratures particulieres de quelques por- 
“tions d’une Figure, dont ou ne fsauroit donner a 
* Quadrature generalle ou la Figure quadratrice; de 
meme on peut trouver quelquefois la fomme de 
toute Ja fuitte, ou d’uncertaine partie, quoy qu’on 
‘* ne puifle pas trouver la fomme de chaque partie; & 
** alors il faut avoir recours a des Methodes particulieres, 
*€ dont on n’eft pas toujours le maiftre, noftre Analyfe 
n’eftant pas encore portée a fa perfection. 


Prop. Vil. Prod. 

Invenire fummam Seriei cujus Numeratores confti- 
tuunt lineam quamlibet erectam in Triangulo Arith- 
metico Pafchalii, Denominatores vero conftituunt ii- 
neam quamlibec tranfverfam. 

Solutio. Defignetur ordo linc erectx per p, orde 
linez tranfverfx per g, & fit maggregatum tot termino- 
rum primorum in lined ere@a ordinis p 4-9 — 1 quot 
{unt unitates in q—1, atque fumma qcefica erit 
oe om ye 

“pipr. Gc pt+7—2 
Ex. 1. Proponatur Series ~ 4-2 +< -|- —- + 





Sat 
35 ' 56 
Ubi Numeratores conflicuunt lineam fextam crectam, 
Denominatores occupant lineam quartam tran{veriam. 
In hoc itaque cafu tune p= 6, g= 4. p+ qq — 3s =-9, 
¢ — 1 == 3, adeoque mazar 4-8 -- 28 = 377 ¢. tribus 
terminis primis Hnew none erectx. Unde fit lumma 
gina Po KES 

&x. 2. Conflituant Numeratores lineara centefimam 
erefam, & fint Deneminatores Numert Trigonaics, qu 
occupant lineam tertiam ctraniverfam, Tum eruae 
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P==100, q== 3s m= 102 atque adeo fumma quefita fie 


1.% 
JOO .10]° 


Cor, Sig ==2, formula fic ——", qua exhibetur age 


gregatum primi termini, una cum femifle f{Seundi, 
triente tertii, quadrante quarti, & fic porrd, linex cu- 
julvis exectx ordinis p Trianguii Arithmetici Pafchalti. 


° I 5 res) io 5 ry 
aw . _ _ — — ee ee a ee con TO 
Sic rch 4p ey SES tet s= z 10 — 


af 302 x 





Prop. VIL Pree, 


Tnvenire fummam ejufdem Seriei, quando terminerum 
figna funt alcernatim + & —. 
Solwtic. Summa quafita exhibetur per formulam fine 
pliciffimam —Z2—, 
Prq—2 
9 e . oe # é ag ZO 
Ex. invenienda fic fumma Seriei -—~-> -+ = — 75, 
45 105 
13 _ £4) 1) abi Numeratores confticuunt {i 
£95 1287 * 3003 
nears fepticsam erecta, Denominacores conftireunt 
nonam traniverfam. In formula icaque pro p & g icripe 
a a 
tis 7 & 9, fic fumma Te 
_ Manente eddem Serie Numeratorura (nempe lined fep- 
zima ereQa). fi pro Serie Denominatorum ivmancuc 
fueceflive linex tranfveriz 2%, 3%, 4% ge. Suniraz 


ene g 2 > 4 $ ; ~ fo if | x (2 
UM Te Be Go ioe ap es. gas fc potiiat ionbi, 


1 7 23 34 Bio Yn as < Van . 5 
_ a “ey <4 naa aa pass | ayy ine #3 @ Teeth 
oe ap Gye aet ae Cc. whi tara Numerarores, quam 
Denominatures excerpuncur ex lined tranfversa ordinis 


‘ad 


epiimi. ldern evenirer f loce leptinve, Numerarores 
coultinuifier. ! 


st allam Guanutbee bneam erectam ordins 73 
a Wattttst. Spee pigetpe ey caer onseyp Lgaecsrieorags peeeyse ar 
Sumine Quipps ormenter ¢¢ applicerions terminor: 


oes 
OF ate 
fames 
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lineee tranfverfe ejufdern ordinis p ad terminos proxi: 
meé {equentes in eadem linea. 

Propofiiiones he dux noviffima potius elegantes funt 
quam utiles; quare Formularum noftrarum demon- 
ftrationem LeCoris folertia inveftigandam relinquimus, 
ad Fr poftionem ultimam jam properantes, que ter- 
tiam continet Sericrum fpeciem, ob ufum multiplicem 
fatis infignem. 

Lemma §, 

MNO P 

7) pe he pe ere. cujus termino- 
mim Denominatores conftituunt progreffionem quam- 
libec Geometricam 4, 4°, 43, bt, exe. Sint etiam Nu- 
meratorum primus 4 (= M1), prima differentiarum pri- 
marum 8, prima fecundarum C, prima tertiarum D, 


quartacum By & fie porro; & fine 7 £ om a. Cres 


Sit Series quavis - 


refpectivé, aggregata, Unius, Duorum, Trium, Qua- 
. ; .. MN O 

tuor, vel plurium terminorum Seriei -;-, =, 53, ce. ate 
hb? BB 


que fine’; Numeratorum primus 2 (==«) prima diffe- 
rentiarnm primarum 4 prima fecundarum ¢, prima 
tertiacum @, & fic porto: & fit h—1—= 4, Tum ipe 
forum 4, 45 ¢, d, éc. valores erunt. 


d= GhA+ghB+hC+D 
& fic porrd. 
Demonft ratio. 


Satis conftat efle a=za— A= mM. 


oP 
Termini + 3 TPR Be ,@c. Numeratoribus M, N, 0, P; 


Oooce ee. 
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ec. expreffis per 4, B, C, D, ce. transformantur in 
A ASB Ay2B4 6 AL3B430+D 
an ht 
fs. Unde colligendo fummas terminorum, inveniuntur 
Wumeratores «, B, y, dO, Ge. nempe 


rerminos 








a@ = 

6 = b jg rd+- B 

yo =F Ab hh a+b +2 2 Bo . C 

rae TE ~b- 4 A-}- Pr ey B-+-4+3C-+-D 
ie. 
Unde fumendo differentias fiunt 

b= thA+ B 


c= hat 5B ua C 
d=qqbA--ghB +45C+D 
& fic porro, ut in Propofitione exhibeatur. 

Cor. x. SiNumeratorum %, N, O, P, ec. differen- 
tia vel prima, vel {ecunda, vel alia queedam derur, 
terminis omnibus poft primos aliquot in Serie 4, B,C, 
D, cc. evanctcentibus, Differentix 4, c, d, Se. tandem 
incurrent in Progreffionem Geometricam in ratione & 
ad q. Exempli gratia, fi detur Numeratorum 4, N, 
0, P Ge differentia prima 8, erunt c, ¢, ec. in ras 
tione continu’ Geometricd t ad gs ut conftat per ip- 
forum valores qh A-+-4B, qqhA-\-qhB, Gi ex- 
1 oo D= ee. 

Cor. 2. Ordo autem prime differentiarum B, C, D, 
Ce. que hoc modo evaneicunt, idem eft ac ordo 
differentiz vel 3, velc, cxe. unde incipit Progreffio illa 
Geometrica. Sic fi B=-0—C— we erunt b,c, d, ce. 
in Progreflione Geometricd; fC == o=D—=¢re. erunt 
c, d, oc. in Progreffione Geometrica. Et iic porro. 





Lemma 6. 


lifdem pofitis fic 7 terminus unde incipic Progreffio 
- Geometrica in Serie diiferentiarum 4, ¢, d, cro & per 
Pk 
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. a 
. aoe . a j> Y é 
o--1 defignetur ordo Termini in Serie —, =, %, =. 
Po 8 a’ BP bY hs 
exe. Tum Terminus ille defignabirur per fraCtionem 
cujus Denominatore exiftente 4’+* Numerator eft 


aqbptecprbat +dpxhaty tas + dats 











ho I gp — GF prt — gp xES* xP oe 
nempe per a defignato ordine differentiee evanefcentis 
in Serie B, C, D, ec. ut & Numero terminorum 
a-\-bp, eee item terminorum —1 — qp, Ce. 

Demonftratio. Per Lemma t. Termini iftius Numera- 
tor exhibetur per formulam 

—~ 1 ~— _ 

a bp-op bat td pxbet bat de(pps 
fubeunte vices x in Lemmate ifto) 

Ergo fi fit, ex. gr, #== 2, per Lemm. 5. Cor. 2» erunt 
ce, d, Se. in ration¢ continua 1: ad g. Numerator ita- 
que in hoc cafu eff 


= PI p22 , 
atbp-opx = “eg pxrmym Xoo TP 


xPot Pak yeas 


Ny =F yh 3 ++ ove. Sed fi termini ¢p x2 = 


+egpxt=t st xe 4 -+ ec. ducantur in®, & produ 


cui addantur termini 1 -+ gp, prodibic Series qua ex. 


primitur binomii 1 -- 4 dignitas i-+g’==4" Ergo 
Productum illud aquale eft yr i — 9p; adeoque ter- 
i ?—- | cn ¢ 
-- x ne ate a oe ee 

mini ¢ p x? cap > (x £ 


og - 
ee 3 v 
xh? —1--qp. Quo pactto Numerator fic a -—-p 


t 


+5 xh? —i—qp, exiftentibus duobus terminis 4-\-Lr, 


ut & duobus —1 —qp, juxta fenfum Propofitionis, 
quoniam #==2. Atque cadem eft demonftratio in aliis 
cafibus. De Denominatore vero per fe {atis conilar. 


Pret. 
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Prop. 1X. Prov, 


Invenire fummam quotliber terminorum Seriet cu- 
np. MNO P 
julvis PPP R 
tores conftituunt progretionem quamliber Geometri- 
cam 4, 4°, 4, b*, ec. Numeratores autem fant quan- 
titates differentid aliqud coniianti gaudentes. 

Solutio Sunto Numeratorum 41, N, 0, /, ee. pri- 
mus , prima difierentiaram primarum B, prima fe- 
cundarum C, prima tertiarum D, & fic porrd; & fit 
ipforum 4, &, C, D, ce. numerus#, atque b-—~1 = 9, 
Tum fiat a— A(==_ M) b= hb A--R, cog bhat-bB 
41-C. d= PhA--ghBa-hC+-D, Gc. ut fiat 
tot termini a, 4, ¢ d, ee, quot {unt unitares in » 4-4. 
Yerminorum iftorum ultimus dicarur 7, atque per p 4-1 

. MNo P 
defignetur numerus terminorum TP iP Ce. quo- 


Ge, cujus terminorum Denomine-. 


rum fumma requiritur; Dico fummam illam exhiberi 
per fraCtionem, cujus Denominatore exiftente 4? +", 


Numerator ef 
pP—i p—2 r 


Poli; A a 
a\-bp “+ op xs oj dp 2 x 3 - ee. - qn 











3 


2. 


XD — I gp — GP px — a} pxP—s xb? __ be, 
res Tee 
mm YT PX KO 


Lemonfiratio, Nam (per Lem. 6.) per inanc formulam 


8 ¥ 


alt : 3: i ». & 
reprocientatur terminus ordine p +- 1 Seriei yp ep 


Ss y . « . ’ 

Te Ct qui terminus (per conftruGionem Lemmatis 5.) 

xqualis eft aggregato terminorum numero p ~-- 1 Serie’ 
MNO P 

propofite —, =, =,» QED. 

PFODOURE Ts Ger pine RED. 


iv. ‘< 
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Ex. 1. Invenienda fic fumma novem terminorum Se- 
tiei--, 2, 32, 4, Gee. Sune in hoc cafu 62, 4 
4 8? 16 

(—h—1) =1, p+i—9, p= 8, A=, B= 1, 
C=-0,==-D= de. adeoquex—=2, (quoniam {unt duo 
4,B,) Hine fit s(— 4) 1,b(==h A+ B=2x1-+15) 
=3, ¢(=qhA+4B4A-C=—2x1 +2x1 +0) 
= 4-=7r, Adeoque per formulam fic fumma quefita 
r$3x8 4x FT xs 


_ 1013 








9 
Ex. 2, Queratur fumma fex cerminorum Seri¢i t xX 3 
+ 3X3 6x3? + 10X35 x 3% far x3! bee, 
In hoe cafu fune 6 = ; q===i, pid, poss, 
A=1, B==2, C=1, Dm=omE= ce. adeoque 
#3, atquea=—1, b= ; + zoel, Cae EH. 





9 ' 3 
rae3, dat ty t+ my, Unde fumma que- 
9 277 9 Fg a7 
fita fit = 19956. five 
Tye 1 B Ay mee 2 At ey * 
rE XS GXSX gX gi TZ XI 5 XSX 2 


Cor.x. Ejufdem Serici, 4 termino primo = in infini- 


tum continuatz, fumma exhibetur per formulam fin 
wad a re _  D_ 3 
pliciffimam = + = 4 = - = ce. 
Cori2. Si h==2, Seriei totius in infinitum continua- 
tz fumma habetur fola additione terminorum 4, B, 
C, D, Se. Et hac fumma eadem eft ac fumma linex 
erectx re{pondentis termino primo 4, in Triangulo 
Arithmetico, cujus linecam tranfverfam occupant Nume- 
Ppppp 1AlOres 
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tatores M, N, O, P, cre. Quod facile conftat ex con- 
templatione Trianguli. Si itaque fuerint WZ, N O, ée. 


Numeri figurati cujufvis ordinis 7, fumma Seriei — 


N 9. Pos we xaualis erit Numeri binant 
4- 3 + 7 +x I OMe, axqualis erit Numeri binari; 


. . are . . 1 
dignitati 2|"~ *. Sic Series — +L JE Lt phy 
i 2 ' 4 


‘ ~~ noe I a 
=" ee. 2" "= 2; Series— +; — ~- ~ i Ore, 


23?-t=2? = 4, & fic porrd. 

Scholinm, Celeb. D. Fac. Bernoulli, in TraGtatu fuo de 
Seriebus infinicis, folvic illud Problema. ‘“ Invenire 
“ fummam Seriei infinite Frationum guarum Denomi- 
natores crefcunt in Progreffione quacunque Geome- 
trica, Numeratores vero progrediuntur vel juxta Nu- 
meros naturales, 1, 2, 3, 4, cre. vel Trigonales x, 
3, 6, to, ce. vel Pyramidales. 1, 4, 10, 20, Se, 
aut juxta Quadratos 1, 4, 9, 16, ¢c. aut Cubos 1, 
8, 27, 64, ec. eorumve multiplices.” Ipfius folu- 
tionem confulag Lector. Aliam vero, & quidem mul. 
to generaliorem invenic D. Nic. Bernoulli illius Nepos, 
eamque ( poftquam cihec miferam, fed fine demon- 
ftratione) mecum communicare dignatus eft, in epiftold 
data 18° Septembris 1765, miris quidem inventis refers 
tiffima, qua'ibus me ercbro dignatur vir Dodctitimys. 
De hoc vero Problemate fic {eribir. ‘' Pour ia fomme 
** dun nombre decerminé # de rermes de la fuitre de 
** yoflre Theoreme 7. [ Cercllarinm primum eX hujus 

rv 


“és 


ee 


a 





Propofitionis] Fay trouvé cette formule 


ya” oOo 














3 
| 
- 
= 
| 
. 
f 
y 
| 
. 


“ob Geo ou les Lettres 4, B,C, de. marguenc 
af le 
les 


* 
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les Coefficients des termes immsdiatement prove. 
dents. Et en mettant dans cetre formule p -\- + 
pour #, 4* pour m, & en multipliant tour encore 
“par e™—', on a la folution de veitre rod. 
“1X7”, Et me monuit Vir peritiffimus hance fuam 
formulam generalem in noftram particularem (Cor. 1. 
hujus propofitionis) migrare quando # = 00; quippe 


tum evanefcunt 1, #7, 2.7 = ni” = 1 2? che ref: 











e 


pectu ipforum m’, A, B, C, ce. adeo ut Series in co 
cafu fic — 











B 
A A AL . 
m—t ————b i m—y3* i Cre. quz om 


€ 


to+ 


nino. coincidit. cum nofira ——- -+- =: 


4 S cuaunatuneneerendl 
===, - 
mami! m— i: 





be 

Adbuc aliam hujus Problematis folutionem, & quidem 
ab hifce admodum diverfam, invenit D. Zaylor ope 
Methodi fux Incrcmentorum: Viri doctiffimi rogatu, 
ad eum miferam formulam meam fecundam pro folu- 
tione Problematis II¢i, irem formulas alias fpectantes ad ° 
Propofitione® tertiam, quartam & quintam, fed fine de- 
monftrationibus: quippe non dubitabam quin Vir acu- 
tiffimus, atque ipfe Methodi itius Incrementorum In- 
ventor, hifce, vel faltem paribus. inveniendis par effet. 
Refcripfic fe harum folutiones inveniffe, & fimul alia 
qguedam communicavit ad hujus methodi profeciam 
multum facientia. que jam noftro horcatu indudtus hil- 
oe fubtangere dignacur.. 


Anpenaix 
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APPENDIX 


Qua methodo diversa cadem materia traclatur : 


Auttore Brook Taylor, LL.D. R. S. Secr. 


; Ortatu Viri Clarif, cui nos innumeris officiis de- 

vinctiffimos effe libenter fatemur, fequentes jam 
Propofitiones exhibemus, quas quidem in aliam occafio~ 
nem refervandas effe decreviflemus, ni 2quum vifum 
fuiffeet parendum effe imperio amici -qui, dum Propofitio- 
nes quafdam prezcedentes fuas olim nobis inveftigan- 
das propofuit, carum inveniendarum occafionem dedic. 


Definitiones. 

t. Quantitatis cujufvis variabilis valorem prafentem 
defigno litera fimpliciter {cripta, ut «3 valores prece- 
dentes diftinguo lineolis ecidem liters ex parte fupe- 
riori pofitis, fequentes lincolis ex parte inferiori {crip: 

vv t 
tis. Us vi hyjus Definitionis fint x, x, x, x, x, ejuf- 
t 4y 
dem variabilis valores quinque continui, exiftente x va- 


é uu 
lore prx(enti, x proximé. przterito, x fecundd preteri- 
to; x proximé, atque x fecundo futuro. Et fic de-aliis. 
‘ a 


Ad eundem modum funt interpretande lineole quz 


a é 
incrementis apponuntur. Sic funt x, x, x, x, x, ipe 


° os D> fees 


* *° o . v ° 
fius x valores quinque continoi; ut fit x incrementum 
fecune 


fecuncum ipfus x, fie ineremcetum fecundim ipfius 


é 
x» be fic de aliis, ; : 
for, Vi huius Definitionis, « -- xonx, xt-xozy, 


. ‘ 


x-l- xem Et fic de aliis huiutmedi. 
° se fa 
Quando ui venit ut variabilis quantitas, puta x, 
fpectanda fic tanquam Inceerne cum, éjus Integrale de. 
fig: io litera inter uncos [ j inclu litius etiam [nte- 
giatis [x] integrale (vel ipfius x integrale {ecundum,) 


L 
detigno numero binario uncorum priori {uperimpofito, 





ut iw]. Tiius etiam Integralis Integrale (vel ipfus x 
Integrale tertium ,) ad eundem modum defigno numero 
ternario, ut [x]. Er fic _ deinceps. Unde vi hejus 
Definitionis contituun: Fel, rv), foe], x Serien 
terminorum, quorum quiliber eft ipfum immediaé 


2 
precedentis incrementum primum, ut fic(x] a= [xi, 


2 
fx] = [*], x=[*], 
Lemma, 


Facti « vex Multiplicatione duorum variabilium - & 
v, incremertum ef{ xv -- xv. 
Nam auctis variabitibus per propria incrementa, fit novum 
pron +Exv4 TY, fivexv-— -*u-l- Kate ONY 
hoc cf av -b xv. YU (pro x-+ x ‘cripto x per Deft, 1) 


Unde _ Sempre priori producto xv. :eftat Incrementum 
1UE XU, 


Qqqq4 Prop, 
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Prop.is Theor, 


Finfdem Fadi xv Inccementum. vei primum, vel fe- 
cuadem, vel tertium, velaliud quedvis, cujus ordo de- 
fignatur per fymbolum #, exhiberur per formulam hanc 


generalem 
2 == ¥ Am=T om, 








xXU--n MN Ul Ax 
n ‘"—1° 2 med 
x UR De, 
Phy 3° 
In hac formula hee funt obfervanda, 1°° Termino- 
Rm i Rm Amd 


sum numeri coefficientes 1, 2, AX"=-, Ax— xX 


ce iidem funt ac in binomii dignitate a. 24° Numeri 
2, A—m 1, A—2%, A—3, Ore. iplis x infrafcripti de- 


Sy 





fhguant numeros punctorum quibus definiuntur Incree 
merta. 3° Lineole |, ,, ,,, Ce iplis x infrafcripte, 
iaterpretande fune per Def. t. 4’ In quovis Termino 
numerus punctorum ipfis « &v fimul infrafcripcorum, 
of z, Sitv.g. a4: tum per formulam, ipfius xv 
inerementum quartum proditc xu-+ gxut6xy 
wea xu-Lx yu, us ue 


& 
: Mey oe hy 


Theorema hoc generale demonftrari poteft per In- 
dudhcnem, incremencis coctinud fumptis juxta formam 
in Lemmate precedenti traditam. Ses & collecta 
forma Seriei ex hujufmodi calcuio, Theorema etiam 
demonirari poteft per Methodum Incrementorum, ad 
eum modum cujus {pecimen mox dabimus in demon- 
ftratione Fropofitionis tertix. 


Prop. Wz Zécor. 
Ipfius x v Integrale primum [ xv] exhibetur per Se- 
2 3 4 
eiem [x]u—[x]o-+[x] v—[x]u de, 


. 
a 


Secics autem ita terminatur, ut fit[ xv] as [x}v 


( 679) 
~ [txlv]= rl e—fele+ [isle j ade 


Nam fumendo incrementa reflicuitur propoficum x v. 
Cor. 1. Datis duobus ex. iftis [x J, [xv ], [t x] vy: 
ft 2 


datur tertium. Item datis tribus ex iftis {x ], [x ie 
2 
[ve], [i xjv } datur quartum, Et fie porrd. 
Cor. 2, Siv==o, datur [xv] ex dato Pei St 
v==0 datur [xv] ex datis duobus [x], & [x], Si 


2 3 
v==0, datur[xv], ex datis eribus {x], (*], [+} 
Et fic pozrs. 

Ex. 1. Sit exemplum hujus formule in inventione In- 


U . 
Tew dato nempe =, atque exiftente 
(ttt 


v==o, qui cafus eft f{pecialis Propofitionis fecundx 
Tradtatus prxcedentis D™ Monmort. FaCto itaque x = 





tegralis ipfius 





i — fF 2 I 

cunt eo ore é . oan 

Uc _ «j= : yer rormwam 
aque [ ¥ LZXUEZXZBK nde P 


eo 





Vv gy — 
fic [xv], hoc eft ee ee 
ZZBB ZTZER 
opr e. ' 
v VU 
cota matecnranennmatounentiteainntle gag, “memneatrasememmane SO sAeienCaeNesAnOEN, 
RBXZRZBZ  LUEKWSXKZZSE 
. oe tt ® a. ~ otf 


Ex 


( 680) 
Ex.23 Sit aliud exemplum in inventione fnte- 
gralis ipfus #a*, ubi c& z==1, atque datur 4, 
Tum pro « fumpto a, & prov fumpro a, fit x sa? 


hoc eft x =ax, fewx--# =a, adeoque x AME K, 


x se ° ts ~ 
atque x=. Regrediendo itaque ad Inregralia fic 
C2] “a 2 


[x]=— 3; item [x]= ===, tem [«j = 
x 








3 
i at ama 





7 ‘ al ei b ts ; —_ ~% * 
& fic porrd. Adeoque(quoniam « — ax,) funt 
x 


4 


e —, 4% - 2 ae “ 
fx]= 7, [x]= a@—1? [xj= ai? Oe. Unde 














é a a 
Bee F Role ol 
. ui, an a id a 8 
per formulam prodit [ #42* ] = goa bt 


be . 
In hoc exemplo continetur Solutio Problematis, de 
quo agit D™* de Monmort in Propofitione nona, Coin- 
cidic autem formula cum ea quam exhiber ille in 
Corollario primo ejufdem Propofitionis. 

Scholivw, Poflunt etiam ex hic formula alii derive. 
ri valores-Incegralis quexfiti, pro vario modo quo ine 
térpretantur Incrementi propofici. factores. Sic in exe 
emplo fecundo integrale ipfius # 4* exhiberi poreft per 


eneemenl 2 ’ 7 3 
formulam 4*[#]—a—1a*(2] + g@—T? a*( ni 
i a 
~~ ¢t. pro x nempe fumpzo 2, & pro v fumpto a, 
Sed de his fortaffe alia oceafione fufius dicemus. 


Prop. WL Theor. 


Ejufdem xv Integrale, vel primum, vel fecundun, 
vel zertium, vel aliud -quodvis cujus ordo dejignacur 
iymbolo 2, exhibetur per Seriem ia hac forma gene 

”- n 2dea 
tali prodeuntem feu} = fej u —#% (x¥] v 


tA BX 





abs not B 
je ay tt [oe] vax ttt mPar dy Cbs 
4 a 2 3 att 


Colle@4 form4 Serici cx Propofitione preececenti, 
Coefficientes 1, ~ 2, 2x 2202 ts, 9x2} y n- ate, » oe, 


fic inveniuntur per Methodum Fnerementorum. Pone 
n-+ 


n-s, 
Txo]= Al x jut ete] eb Cfs Jo+ Dix lures 
Tum aucto a incremento {uo #= 1, atque ipfis 4, B, 


C, D, cc. incrementis fuis contemporaneis A, B,C, D, 
Ge, ut jam evadant #, 4, B, C, D, &e. fet’ novum 


Integrale (quod _ Integrals ¢ eft ipfius [soy fee] = 
At lo+Blxle+Clslo+D {x elu+ée. Hujus 


itaque Incrementum primum coincidere debet cum In- 

tegrali prius Pofito- Sumptis ergo incrementis, fit 
+ Anti + Bute + Cr+3 

[xv]= Als ju TE x)e ‘Lele! (Laly+ 
+B +-co* “4+D "" 


idem ac Integrale ptius pofitum. Itaque terminos ho- 
mologos inter {¢ comparando fit 17° A=A4. Unde eft 


A datum quid. Sed ubi z=0, et 4=1, ergo 
A=12. B= B+ A, hoc eft B= B4B+1, feu 


B=: 1=— 4. Ergo regrediendo ad Integralia, i 
B——n-+a, Sedubiz=o, et B=o. Ergoa=— 
atque B=— 4, 3%. C= =C+B, hoc eft C= x, Regte. 


Krere diende 


lia fic C——---b. Sed ubi 


> 


diendo itaque aa Integr 


m--9, e& C0 Ergod =o, atquel-: —, hoe eft, 


mx” Hr 4”. Ad eundem modum invenitur D— 2 








x- — x, Et fic pergendo inveniuntur ceteri 


Cocflicientes. 

Scholium, 1. In hae Propofitione comparcta cum 
Propoiitione prima, cernitur fingularis quicdam relatio 
Incremenra inter & Inregralia. Uc cnim in Arithme- 
ticd vulgari, Multiplicatio & Divifio funt invicem ita 
contrariz. ut fi Multiplicatio delignetur per Sndicem 
affrmativum, Divifio defignabitur per: Indicem cum 
Sgno negativo; fic etiam in Methodo Incrementorum, 
fi Incrementum defignectur per Indicem affirmativum, 
Index negativus Integrale filtet. Sic in Propofitione 
prima, fi pro # fumacur Numerus binarius 2, per for- 
mulam exhibebitur ipfius xv incrementum fecundum, 
nempe xv 4-2 * v -{- Us Sed fi pro. #fumatur nume- 


rus negativus —-2, uct jam quxratur ipfius xv incre. 
mentum (ita. loqui liceat) negative fecundum, (quod 
idem eft ac Incegrale {ecundum) prodeunt coefficien- 
tes iidem ac fi fumatur # affirmative in Propofitione 
prafenti: atqueincterprecatis infuper ipfisx, x, x, ¢e. 
2 3 4 2 tig wy 
ox[x], [+], [x], eve, Series fic omnino cadem ac 


per Propofitionem prafentem prodit, ubi- quericur In- 
vegtale iecundum. 

z. Ex his autem formuiis quafi {ui fponte proces 
dunt formule Propoiitionum undecime atque duode- 
cima Libri cde Methode Incrementorum. Nam pro 

incre: 


incrementis fcribe Fluxiones, atque evancfeentibus in- 
crementis fiant jam omnes x, x, x, «, cho. imcer {5 ; 
‘ i wr 


4 


oh 


tad 


ey 


quales, atque migrabit latim hae Prosolitio fecunds 
in illam undecimam, atque prcieds tertia sn diam suoe 
decimam. Quod quidem exempiim {atis initgne eit 
Methodi Nextexiane, qua collizix ile rationes Fiaxio- 
num ex rationibus wliimis incrementortim evanefcen- 
tium, vel ex primis na{centium. 








Additamentum. 


Reccedentium imprefiioni intentus dum Typothe- 
tarum erroribus corrigendis do operam, atque c3 
occafione in animo alla foepius revelvo, fubiit Artificium 
illud quo jam olim ulus eit D. fae Berneulli in invens 
tione quarundam ‘ericrum, ope Progreffionis Harmo- 
nicx. cujus meminit D. de ‘onmort in Scholio 6. Prop. V. 
prxcedente commodé etiam applicari pofle ad inven- 
tionem ipfius Vonmertii Propofitionum 2°, 3°*, 4'*, 5°, 
aique id» genus aliarum: aliquanto fortafle generalio- 
rum. Hoc in fequentibus paucis oflendifie, credcham 
Lectori non fore ingratum. . 


Theorema,: 


Sit Progreffio Arithmeticap, p-- 2, p-- 24a, che. cue 
jus termini finguli tucceflive defignentur per x, & 
tanto 6, ¢, d, Ge. Quivis multiplices differeatix date 
# terminorum Progrcilionis ilius Arichmetice. Sint 4, 
B,C. D, &e. Numeri guinber dad, & conflituascur 


a: A B c D = - 
fraciones quotvis Sp So se Ce, Pro 
CoP eT . Par 


% 


x fucceilive feriptis valoribus (uis 2, ps a, o-l- an, oe. 
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ex harum frationum qualiber, oricue Series Harmoni- 


cé proportionalium ~Sic v g. ex fraétione primi “ 
oritur Serics 4, —t, — 4, Ge. Dico quod agegre- 
ppt phan ° 
gatum quotlibet bujufmodi Serierum in infinitum con- 
tinuatarum in terminis numero finitis exhiberi poreft, 
fi modo fucric numeratorum 4, B, C, D, Ge. aggrega- 
tum xquale nihilo. Duobus exemplis hoc fiet mani- 
feftum. 
—d 


. ‘ _ A 
Ex, Sint du tantim fraCtiones ~~, atque 777) 


exiftente b= 3.0. Scribantur Series harmonica ex his 
formulis ortz, eo ordine, ut termini, in quibus fune 
cecominatores xquales, fibi invicem refpondeant, & col- 
Ie@is fummis terminorum homologorum, prodibit ag- 
gregatum Sericrum in terminis numero finitis, ut in 
ealculo appofito videre eft. 

4, A 


4,4 4 A At eg, — Serie 4 
> tee tepan te pant pp ga tb Oe = Serici ore ex — 





oe _ —A 
&e, <= Serici ex ———~ 
tee ra ai yah L+3n 





_4 toyant o -+-+ 0 + &ca= Aggreg, Serieri. 


A 
ap 4 
Po pte 

Ex. 2. Sint tres fractiones epee SED exifi- 
entibus b==22, c==34, atqued--B+-C—o, In 
hoc cafu Calculus fic ie haber. 


4 _B c 




















ot petp tat 45 a fee be, = Serici ore ex 

toss tt 4.0... $e = Seziei ex or 

+5 = meee + &>. =Seriei ex ches 

at + 4 res a > hie = Aggtegto Sez 
slerum 


Ubi 


( 685 ) 


Ubi etiam prodit aggregacum Seriecum in cerminis 
A A+B 
numero finitis, nempe a+ rat Spas 
ratorum 4, B,C, ageregatum xequale nihilo. Er ad 
cundem modum demonftratur Theorema in aliis cafi- 
bus quibufvis. 

Cor. 1. Ex his principiis derivari poffunt innumere 
Series in infinitum continuatz, in terminis tamen ou- 
mero finitis fummabiles. 

Caf. 3. Sint 2 & Ss formule duarum Serierum 
harmonicarum quaram aggregatum prodit in terminis 
numero finitis per {uperius demonftrata, Zum, formulis 

Ab 
iftis ia unam fummam collectis, ft Xa fs formula 
Serici fummabilis. Siat v.gr. A== 3, p==1, m=2, 
atque b= 34¢= 6. Tum formule Serierum harmoni- 


, ob Nume- 


I —! . os a 
carum erunt 7, & gy, formula Seriei compoite 





fummabilis erit Serie illa exiftente Gg 


T 
xxxe-6’ 
i —— ~ C nama Seriei, per 
tyoothatin |e. atque fur » P 


v 
calculum in prxmiffis demonftratum, erit —— Zz Ci EXE 


+ zs 5° Sint tres formulz Serierum harmonicarum 


A B c . 1 

4 8 : -B-+-C—o, ut fit Se- 

e Epe ate (exiftente 4 4-B-+-C ' 

rierum aggregatum finitum per premifia.) Tum fore 

mulis in unam fummam colle@is fc 

Axx db x x -boe - x xx xXx b , 
xx bx x Kee BE xxx — ¢ c+ Cxx ext feu (ter 

xxx bx abe ae 
minis revocatis ad formam fattorum x, xxx tb 4, 
Xx b oXx +e cy) . 
heb sep enh Bx -— B B-LOxxX a “Eb , hoce 7 
xX K aoe 




















rei ce {9 
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(ob A+ B+ C0) Ate be Bxe nix 2 

XX OXK HC 
mula Seriei fummabilis. Si quatuor fint Fractiones 
4 rer ik ote (exiftente 4 +- B-+-C-}+- D=:0) 
ad eundem modum invenietur formula Seriei fummabiiis 
Abcd-+-Acd-}-BXo—b xd—b| xx+Ad + Bxd—b-ECxd—<! KeM x-{-b 
xxx pbxxspexa-kd 
Et fic pergere licer ad formulas adhuc magis. compo: 
fitas. 

Caf. 2. Et fi plures. fiat formule Serierum hujufmo- 
di fummabiiium, quarum denominatorum factores ex~ 
cerpantur ex diverfis progreifionibus Arithmeticis, ex 
iftarum formularum quotvis in unam fummam aadi- 
tione, conficietur formula nova Seriei fummabilis: 





oe 


ex xf 3 


I > . . 
sugika? Cxcerptis x ex Progreffione Arithmetica 1, 
i 


2, 3, 4, ee & ex Progreflione Arithmeticd 1, 3, 9, 
ec. Tum exhis formulis in unam fummam collectis 


eg bo- ’ Kode Fad 
fiet forraula nova 2Xizb 2b 2X * 7b 3 ye], (expofi- 


xxx-f 3xzxgt 2 an 
2H—~—iXretr-bey xt 
to z per « & numeros datos) ea £3 


Sint ¢. gr. formule duz Sericrum fummabdilium 














xXx 3 XiX— 2X20. 

Cor. 2. Hine omnis Series in infinitum continuata 
fummebilis eft, cujus termini defignantur per Fractio- 
nem, cujue denominatoris factores excerpuntur ex da- 
ta qualiber Progreilione Arithmericd, numerator aucem 
eft multinomium, cujus dimenfiones {unt ad minimum 
binario pauciores, quam {unt dimenfiones Denomina- 
toris Nam omnis -hujufmodi fra&tio refolvi poteft in 
cot fractiones. fimplices, quot fuse dimenfiones <hoc 
eft, quot funt fa@ores) Denominaatoris, quarum nume- 
fatoram ageregatum eff nihil, Sic exempli gracid, 
formula. 
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axwbn. xt cxx werd 


mulam «quari aggregato fractionum 4 Sts cb bape 


hoy Pz Tum fraQionibus sAistounain amma colledis 


crstnmerarsear 
oe 


fic Abed-- 4Acd-i- Be bxd—brx 
-- 4d- ee ee er 








4-4 BLCo Dxgxu-t-o<™ 4-6 applicarum ad 
seccnancree i. wd a vmtn 
ext bye pee y cee doe) 


ae i enn-bd 
Unde pes conryurationem ) cecniforam home.ogorum 


fitdbedasa, ard | Bxe—oxd—t =8, Ad B 





Xd—b + Cx doz y A+B + C+D == Oo 
% s--AdAcd 
adeo ue 4m: . B =: eee motos ee 
4 bed 5 


— aaa a == —A—B—C, Quo pacto 


formula oblata refoivitur in fraGiones fimplices —— - oF 


J b— Acd yyr4d—-Bxd—s 

" c—bxd—bxx +b d—cxx- be 
—A—B-—C . 

+ a Ta ex quibus ortarum Sericrum age 


gregatum, hoc eft, fumma Ceriei ortz ex formuld ed- 
aw -|- FBX by KX x pb 

er jam dicta prodit 

exe bh xx Eryx pa’ j Prodit 


in terminis surmero finitis, Quod verd dimenfiones 
numeratori. in cormusa oblata, debeant efle binario ad 
minigun pauciores, quam funt dimentiones Deromi- 


natons, hinc conitar quod in reductione fradionam 
A & c 
PE’ glee = cy quilibet numerator 4, B, C, D, 


eucitur 





lata 
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ducitur in omnes denominatores excepto uno, nempe 
fo ; unde prodeunt Numeratoris Dimentones unitate 
pauciores quam funt dimenfiones Denominatoris. Sed 
per xquationem A --B-+~-C-+-D—o perit altiilima 
cimenfio in numeratore ; Unde fuperfunt Numerazoris 
Dimenfiones ad minimum binario-pauciores quam ‘unt 
dimenfiones Denominatoris, Ad hoc verd Coroilarium 
revocari poflunt D. de Monmort Propofitiones 2° & 5%, 
Cor. 3» tem oblata formula juxta Caf 2. Cor. F. 
adhuc magis compofica, ex iidem principiis perlpici 
poreft an fir Series {ummabilis. Sint progreffiones 
dux Arithmetice 1, 3, 9, ec. 2, 4, 6, Ces quarum 
termini homologi defignentur perc x & z, & fit formu- 
ay ™ 
eB ty —-, vel (pro z 
XA AK eK Brted 
{eripto « -- 1, -& factoribus Denominatoris in ordi- 
. 2 
nem coactis ) Bey Pone formu- 
HX KT EXK-- UX K+ 3 


Ja Serici oblata 








lam hanc xquarti aggregato formularum eesene 
xxx -+- 77) 
—A__., Serierum per fuperius diéta fummabi- 
Xr EX -P 3 

lium, uct (formulis his noviffimis in unam fummam 


x 1X oD « et abn 
collestis) fir DZ Exe tae Asx xxte ¢ 


ARO Nive Sa eu 
exe-bexxtr2x x3 
ZP44P 42 Get PH+ 9x at xf x? 








xx ¥-le Xela xx 3” x Ke xX xe b2 Kaz" 
Hinc comparando terminos homologos oriuntur equa- 
tioncs 3 Pa, 4P-+292=—8, P+-Q—>y». Unde 
climinatix P & Q per dcbitas operationes Analyticas, 
prodit xquatio 2 «—38-+y-:=0, qua definicur re- 
latio que inter coefficientes a @. y incercedere debet, 
2 

ut Series orta ex fornuula oblata. —= a Bet ye 

HK Km ¥ RV Z KH ~~ 3 


fic 
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fic fummabilis: Ad cundem modum fi formule oblate 
Denominatoris faCtores excerpantur ex tribus ?rogre- 
flionibus Arithmeticis, invenientur dus sequationes 
quibus deSniantur relationes coefficientium Numerato- 
ris, ut fit Series fummabilis, Si quarvor fint Progreffio- 
nes Arithmetice, Coefiicientium relatio definierur per 
tres xquationes. Et fic porro. Et in hujufmedi for- 
mulis uc fine Series fummabiles, hee infuper obfer- 
vanda funt, Frimd utc Numeratorum dimenfiones fint 
ad minimum binario pauciores quam funt dimenfio- 
nes Denominatorum, Deinde ut ex fingulis Progreffio- 
nibus Arithmeticis excerpantur ad minimum duo faCto- 
res Denominatoris. Denique, quod fi fint duo vel plures 
factores Denominatoris inter {e xquales, ponendum fic 
tot etiam Progreffiones Arithmeticas, ex quibus éxcer- 
puntur, effe inter fe xquales. Premiflis attentius per- 
penfis, hee obvia erunt. Ad hoc vero Corollarium 
facile revocantur D. de Monmort Propofitiones 3° & 4°. 
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I. An Advertifement to Aftronomers, of the Advan- 
tages that may accrue from the Obfervation of the 
Moon’s frequent Appulfes to the Hyades, during 
the Three next enfuing Years. 


F all the Methods hitherto propofed for finding 
the Longitudes of Places for Geographical Ufes, 
none feems more adapted to the purpofe, than that 

by che Occuleations of the fixe Stars by the Afoon obferved in 
diftant Parcs: For chofe Immerfions of the Stars which 
happen on the dark Semicircle of the Moon, and their E- 
merfions from the fame, are perfectly momentaneous, with- 
ouc chat Ambiguity, to which the Obfervations of the Eclip- 
fes of the Moon and cthofe of Faupiter’s Satellites are fubjed, 
Befides, whilft che Moon is horned, and her weaker Lighe 
lefs dazling, an ordinary fhore Te'efcope, fuch as by Ex- 
perience is found co be manageable on Ship board, fuffices 
to obferve thofe Moments, even in the Occulrations of ve- 
ry minute Stars: On which accoune, this way feems co bid 
faireit for the defired Solution of the grand Problem of find- 
ing the Longicude ac ea. Bur fince it would be neediefs 
tu enquire exactly what Longitude a Ship is in, when that 
of the Port to which fhe is bound is ftiil unknown, ic were 
to be wifhe shat the Princes of the Earch would caure fuch 
Obfervaci ons ro be made, in the Ports and on che princi. 
pel Head-Lancs of their Dominions, each for his own, as 

mighe 
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might once for all fettle truly the Limits.of che Land and 
Sea. This Work however being likely to be left co the Care 
and Curiofity of privare Perfons, ic may not be amifs hereby 
to give notice of che prefene Opportunity of performing 
it, in this our Norchern Hemifphere, by help of the f. equenc 
Appulfes of the Moon to the more Southerly of the Aydes, 
many of which fhe eclipfes in each monthly Revolution, 
and wiil continue fo to do, during the Years 1718, 1719, 
and 1729. 

Thefe Stars are but Three or Four in all former Cata- 
logues, but the 4ritifh of Mi FlamfPeed encreafes them ro 
Sixteen s to them we have added Three othcrs fomewhat 
{maller, viz. c, i, and ain the Figuee of the Myades here- 
to annext. In ie the principal Stars are markt with Bayer’s 
Marks, and the reft with che Letcers of the Italick alpha- 
bet; their Longitudes are fitted co the beginning of the 
Year 1718, and being truly laid down, may ferve to in- 
ftrué& the curious Obierver, when and where to look for 
them, when the Moon is among them. 

Ic appears by this Scheme that the Diftance between a 
and «# or Palilicinm, is about Nine Hours Motion of the 
Moon, in which time fuppofing her to pafs from one ro che 
other, fhe muft eclipfe 4 and e, and Four or Five of chofe 
about 9, and mutt appiy very clofe. with her Southern 
Limb, to all thofe which have. ab-ur Six Degrees South- 
Latitude ; which wouid be a very entertaining Sight for 
the Lovers of thefe Arts. But if che Times of the Occul- 
tations of any One of thefe Stars, or even of any Two of 
them in the fame Night, be accuracely obferved under di- 
ftant Meridians, the difference of thofe Meridians may be 
truly obtain’d thereby ; efpecially fince the Adfoon’s Parallax, 
and all other parts of her Theory thereto required, are at 
prefent fufficiently ftaced and known. 

For the fake of fuch as are willing to make ufe of this 
Method, we have added the Places of all tie Hyades fitted to 
the prefenc Time, and chiefly taken from the Britifh Cata- 
logue, which being faulcy in the Stars we call & and/, we 
have here re@ified them. 


Catalogas 


( 692) 


Catalogus UAyadum, ineunte Anno 17:8. 
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H: Solutio Problematis 4 Dom” G. G. Leibnitio, 
Geometris Anglis nuper propofiti. Per Brook 
Taylor, LL.D. @ RS, Secr, 


UM Dom. G. G. Leibnitins nuper defundtus, in 
controverfia jampridem orta circa inventionem 
Methodi Fluxionum, ( quam is Differencialem 

yocare maluic, fibique pertinaciter appropriari nifus 
eft,) nihil omnino refponfi dederit argumentis, qui- 
bus inclyti iftius Inventi gloria Dom" Neutono vendi- 
catur ; en tandem, hortante Dom Fos. Bernoulli, Pro- 
blema Geometris Axglis folvendum propofuit ; quo {ci- 
licet vires corum in Methodo ifta experiretur; quafi 
Problematis iftius Solutioni fi cxteri iftius Nationis de- 
prehendantur impares, recté concludatur, nec ipfum 
Neutonum, qui, fatente etiam Lefbaitio, ab huju{modi 
contemplationibus jam jure immunis effe debet, olim 
fuifle parem inventioni iftius Methodi. Sive Problema 
folvatur, five infolutum maneat, nihil exinde confeque- 
tur quod Neutonum afficiat ; nec iftis certe Leibnitii Fau- 
toribus, qui Problematis folutionem etiamnum conti- 
nenter eflagirant, jus ullum eft nos ad certamen ingenio- 
rum tanta cum licentid provocandi; adeoque Problema 
corum jure merito negligi pofiee. Verum ne aliquando 
exinde oc:afionem triumphandi arripiant, fi hoc Pro- 
blema maneat ab Aazlis omnino intakum, iple, Geo- 
metra longé non fummi inter noftrares {ubfellii, inducor, 
ut folutionem edam qualem qualem Problematis, nec 
ulu, nec difficulrate adeo infignis. 

Problema a Lefbnitio primo propofitum, ita fuit in- 
tellectum quafi nihil aliud requificum fuifietr, quam ut 
{ccarentur ad angulos rectos Hyperbole Conicx 1ifdem 
Centro & Verticibus defcripte. Veruin cum ili nuncia- 
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tum fuerat hunc cafum a quibufdam Anglis fuifle illicd. 
folutum, refcripfir, non folutionem casis particularis, fed 
generalem requiri. Quo factum. eft uc folutiones iftz 
particulares non edite fuerints vertim in Tranfactione 
Philofophica N° 347. {ubinde prodiit Solutio maximé gc- 
neralis. Sed nec illd contenti fuerunt Lesbuitins & Fau- 
tores ejus, quin illam derifui habuére, quafi qui illam 
excogitaverat non potuifler cam.ad cafum {pecialem ap-, 
plicare. Si nondum viderinc quomedo ex ill4 xqua- 
tiones fint deducendx, id profe&o illorum imperitiz 
tribuendum erite Paulo ante Leéhnitii obicum prodiit 
tandem Problema fequens; quod quidem diverfimodé. 
folvi poteft, premendo veftigia Solutionis generalis mo- 
do citatz, fed quod in prafentia folvimus ut fequicur. 


Problema. 


Super rela AG tanquam axe, ex pundto A educere in- 
finitas Curvas, qualis eff ABD, ejus nature, ut radié 
Ofculi, in fingulis pundtis BG ubique dudti, BO fecentur 
ab axe AG in C, in data ratione, us nempe fit BO ad 
BC #t 1 adn. 

Deinde conftruenda [unt Trajectorie EBE primas Cur- 
vas ABD. normaliter fecantes. 


E 


Solutionis 
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Solutionis Pars prima; 
Nempe Inventio Curvarum fecandarum ABD, 


& U@a ordinata B Wad axem AG normaili, fint, 
Abfcifla 4 H=z2, Ordinata A B=x, Curva 
A B=v, Tum per Methodum Fluxionum directam e- 


rit BC=—-2-~, & fluente uniformiter v, BO—°* Unde 
z 


per conditionem Problematis. fic BO (+5) : BC 


{ 2s) t: 1: m; adeoque z x_n zx=0. 
qs . . 

2. Collata hac xquatione cum formula Fluxionum fe- 
cunda, in calce Prop. 6. Methodi Incrementorum, inve- 
. ‘ —m + =a : : . 
nitur zx =ve 3; exiftente a linea data, per cujus 
valorem poteft Curva 4B D accommodari conditioni a- 

licui Problemati annexz. 
3- Pro v {cripto ipfius valore Ve-+7, migrat equa 
.- ” 
. . e == 93 . _@ 
tio 22-7 =e in hanc z= =S———, Unde datur 
ain etn 


zex data x, per quadraturam Curva cujus ab(cifsa exis 
n 








* 
fiente x eft ordinata 7s," 
. Ve® % 

4. Sint o & + numeri integri, vel affirmativi vel ne- 
gativi, tales ut fic Curvarum ifto modo provenientium 
te ae “Cin . Limiiom 
fimpliciffima, ea cujus eft Abfcifsa y, & Ordinata y—~ ax 
v awk 


xz—y| ° § tum eric e2 omnium Curvarum fimplicifiix 
ma, per quarum Quadraturam datur Abfcifla % ex data 
Ordinata x. 

5. Eft Curva ABD Geometrica, quoties pro » fue 
mitur reciprocum numeri cujufvis imparis. 
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6. In predidtis Curvam 4 BD confideravimus ut ver- 
fus axem AG cencayam, quo in cafu maxima ordinata 
x equalis eft line darx «, quam Parametrum Curve 
commode vocare licer. Et in hoc cafu Curva aQu oc- 





. . we “oN . 
curret Axi. Unde fluente ipfius Tam debite fam. 


pta, hoc eft, ita ur fimul evanefcant 2 & x, tranfibic 
Curva per puncdtum datum 4, ficut poftulat Problema. 
7. Sed fi queratur Curva 4 2D, que fit versis axem 
convexa, ad eundem modum pervenictur ad sxequatio- 
nem tog 
N xin as 
rivari poteft mutando fignum ipfius », Et in hoc cafu 
eft curva 4B D Geometrica, quoties pro # fumitur recie 
procum cujufvis. numeri paris. In hoc verd cafu Ordi- 
nata omnium. minima.x aqualis eft Parametro. a; adeo- 
que Curva nufquam occurrit Axi. Quare limitatur 
Problema ad cafum priorem. 
8. Ex przmiflis facilé colligitur Curvas omnes 4 B D 
effe inter {e fimiles, & circa punctum datum 4 fimili- 
ter pofitas, lateribus earum -homologis exiftentibus pro- 


portionalibus Parametris a, 


3 que etiam ex xquatione priori de- 





Solutionis Pars altera ; 
Nempe Inventio Curva fecantiss 


9- Ex $2. fit.vs zr:a%t x”. Sed et BC:BA:: viz, 
Unde fit BC: BA:: a*: x". Ex conditione verd Pro- 
blematis eft BC tangens Curve quefitez EBF Quare 
fi jam fumantur 4 A (2) & BA‘ ( x ) pro coordina 
tis Curve EB F, Curvi ipsa EB exiftente 7, erit, per 
Meth Flux. diredt, 1:0 ::(BC:BAi1) atin’. Un- 


xB ee 
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Yo. In Curva 43 D finge equationem z = 


td " 

x Xx. 
ain “ee 
transformari in xquationem. fignis.radicalibus non affe- 


@am z= Ax “+B xo +, oe. Tum regrediendo 
; : 











x Kort r eer 
ad Fluentes fiet.z == 777 4 oT a B+, be. 


coefliciente ‘nova intredu@a ‘nulla, quoniam per..condi- 
tionem Problematis debent fimul nafci z.& x Hine 


. ox . . —x : 
vice gy fubftituto ipfius valore => in § 9 invento, fic 
I. _» I —x? . 
z=, 4 xp jugs BX 4-1 Gee que xquatio 


fluxionalis eft primi gradds ad: Curvam quefitam EB F. 
Revocatur autem ad formulam.fimpliciorem in rerminis 
numero finitis; modo -fequenti. 

1. Fluat uniformicerr, & exiftente 4 quantitate non 


” 

fluente, fit —*=--—. Subftituto hoc valore ipfius =* 
r @ r 
in xquatione noviflimé inventa, atque ductd zquatione 

_ $ : + 
in —, transformatur ea in -hanc?!—= —1_ Att 
* x mi an ga-bi 
gakr ye « ! . P 82% mi$ x 
x Bo—+ evc.. Unde-capiendo Fluxiones fit Behe sg 


° 53% ge 


gt . ° 
==4s— +B ss. Quod ultimum conftat ex 


ain fate — 570 
Analogia Sericrum 4x=5-+- Gt & 4s dc. Hinc 
pros & s fubflitutis eorum valoribus ex zquatione 
at colle@tis, clicitur xquatio #x°%2 — xx ze— - 
nex —X¥¢xX*=0, Que ad Fluxiones primag reyo- 
catur modo fequenti. 


fit 
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12. In termino ultimo —xxx* vice x x {cripto ip- 
fius valore —- zz, < xquatione deinde applicata ad z, 
fit 2x°2—x Ken xe xx z=o, Que xquatio in 
‘7? duda eft Fluxio 2equationis a ee a Oe 
==at'"r; exiftentibus 4 & r non fluentibus, Ett ergo 
—x te ext ao" rn, feu zx—2x X a vx", 
eequatio fluxionalis primi gradis ad Curvam quefitam 
EBF. 

13. In ifl4 autem zequatione eft 2 valor Ordinate BH, 
quando incidit puncttum AZ ia pun@um 4. 

14. Haud proclive eft xquationem 2 x—2% x 4"-* 
—yx", manente # in terminis generalibus, revocare 
ad xquationem Fluentes tantum involventem, vel ad 
quadraturam Curvarum. Sed pundta curve £ BF pot 
{unt commode inveniri per defcriptionem Curve 4B D, 
& Curve cujufdam Geomecricx. Per Geometricam hic 
intelligo Curvam, cujus xquationem non ingrediuntur 
Fluxiones, nec fluentes in Indicibus digniratum. Sece- 
tur eaim Curva 4 B D, ‘cujus Parameter fic a, in B, a 
Curva geometric’ cujus aquatio eft aa*x*—za"x"— 
os atque eric punctum illud interfectionis B 
ad unam cx Trajectoriis quecfitis, nempe qux cranfic per 
punctum &, exiftente A £==4 & normali ipfi AG. 

ry. Hinc fi ABD fit Curva Geometrica, erit etiam 
EB PF geometrica. 

Scholinm, Porelt & alio modo inveniri zquatio 
‘Bx-—Se Ka '——-y x*, Nam cert quédam Analyfi quam 
“nune celaré flatuo, inveni xquationem 2—-"", , Qua 

; * <atxe 
comparatd cum Xquatione oo (§ 9.) eliminando 





a & a, tandem pervenitur ad predittam ‘equationem 
£3 Xml XA oo x’. Exemplam. 
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Exemplum. Ad demonttrationem Solutionis noftex: fuf- 
fecerit excmplum {impliciffimum. Sit itaque »==1; quo 
in Cafu eft 4 BD femicirculus diametro AG defcriptus, 
arque eft EB F item femicirculus. defcriptus diametro 


” 
AE, Ett autem in hoc Cafu ~*~ — ==... Unde 
Vex” Vax 











. 


xX d —eoemenaacema, ~~ 
. Varma? Agcoque taa—Vai—axty que 
equatio eft ad Circulum diametro: 4 G—« defcriptum, 

criprum, 


ut fieri debuict. Item pro # fcripto 1, Xquatio 2x—z x 


in $3. fit 2= 


X@—to re C$ 12.) migrat inhanc ox —z es re 
Unde exterminando r ope xquationis. rr==*-l-z2, fit 


24 zK—K z . . 
2st 3 =x; adeoque regrediendo ad Fluentes 
i ‘# la, qu axquatio eft-ad Circulum diametro: 


AE=a defcriptum, ut etiam fieri debuit.. 








Il. Extract of a Letter of Dr. Chr. Hunter, M.D. 
to Dr. J. Woodward, ®.S. S. from Durham, gi- 
ving an Account of a Roman Infcription, lately 
dug up in the North of England ; with fome Efi- 
frorical and Chronological: Remarks thereon, 


was dug up, two Years: ago, in the Roman 
CASTRUM,. near Lanchester: The Infcription 

is very legible, and gives me reafon to hope, a Search 
after the firit Fortifying this Place will not be unnecef- 
fary ; efpecially, being able.to fix the Time of Gordian’ s 
Repair- 


TT: E In{cription which:comes herewith, (Fig. II.) 
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Repairing this Fortrefs, to the 243d Year of Chrift. 
We may. reafonably afcribe the Foundation to the pru- 
dent Adminiftrauon of Fulias Agricola, ia the Reign of 
Fl, Vefpafian, about 169 Years before. In Confirmation 
of this, { find the following Particulars very material, 
and think it noc unbecoming to begin my Enquiry with 
Vefpafian’s firt Appearance upon che Theatre of Fame 
in Britajy. 

In the Second Year of the Emperor CL AUDIU S, 
Aun. Dow, 44. the Romans invaded Britain, under the 
Command of <a/us Plastias, in which Expedition Ve- 
Spafian*, then Legate of the Second Legion, made a glo- 
rious Figure; having been engaged in no Je(s than thirty 
Bartels, and reduced two ‘powerful Provinces, above 
twenty Towns, and the Ifle of Wight. All cthefe Suc- 
cefles, tho’ continued with good improvements in fome 
of the following Years and Governments , could not 
frighten the Natives into an entire Submiffion; efpe- 
cially, no Advance being made into the Country of the 
Brizantes, till the Advancement of Vefpafias to the Im- 
perial Throne, abour 26 Years after, Ann. Dom. 70. 
Then the whole Empire was deliver’d from the Miferies 
of Nero’s, and the fhort but. lamentable Devaftations 
of the three fucceeding Reigns: Vefpafian then refolv'd 
to pufh on his begun Conquefts in Britain ; choice 
Armies, commanded by experienced Generals, are feat 
over; and the XX® Legion, having in the preceding 
Troubles. adted feditioufly, (not without Difficulty ) 
was reduced to fubmit to Vefpafian (moft ef the Of 
cers as well as Soldiers having been advanced by /7?- 
tellins ). Julius Agricola is conttituted Legate, who, under 
the Governour Petiliss Cerealis, bore-a confiderable Share 
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* Suetonius, Vefpafien, Cap, 4. 
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in the Succeffes againit the Brizantes; * “ Sed primo 
“ Cerealis modé labores & difcrimina, mox & gloriam 
“ communicabat: Sxpe parti Exercicus in expertmen- 
* tum, aliquando majoribus copiis ex eventu priefecie. 
Tacitus afterwards in a few Words fums up the Whole 
of Cerealis his Acquilitions, +‘ Terrorem flatim intus 
“lic Petilins Cerealis, Brigantuim Civitatem, quiz nue 
* merofifima Provinciz totius perhibetur, agereifus ; 
mula prelia, & aliquando non incruenta ; magnam- 
que Brigastum partem aut victoria amplexus, ; aut 
bello. ... Nocwith{tanding thefe Advantages, I dare not 
fuppofe the Romans to have then penetrated fo far into 
this Province as our Lengovicum, which is fituace fo 
near the Northern Bounds of the Brigaates, that at pre« 
fent it’s noc diftant above twelve Miles from Coriridge, 
the Roman Curia, the chief Town of che adjoining Peo. 
ple the Osadint. 1 now advance to my principal Mo- 
tive, (I hope its Length may deferve Pardon, being un- 
der no Obligation to account for the Government of 
Ful. Frontinus Succeflor to Cercalis) to fix upon the fe- 
cond Year of Julius Agricola’s Government for thi: Work, 
which Zacitus thus deferibes, || ‘° Sed ubi ttas adve- 
“ nit contracto Exercitu— loca Caftris iple capere, 
xituaria ac fylvas ipfe pratentare: & nihil interim 
“ apud Hoftes quietum pati, quo minus fubitis Excur- 
fibus popularetur; atque ubi fatis terruerat, parcen- 
“ do rurius irritamenta Pacis oftentare. Quibus rebus 
“ multe Civitates que in illum diem ex xquo egerant, 
* datis Obfidibus iram pofuere, & Preefidiis Caite‘uG 
** que circumdatz, tanta ratione cur’que, ut nulia an- 
“ +é Britanniz nova pars illaceffita cranfierit. ! his exe 
cellent Conduct Jacitws further confirms from the Ob» 
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fervation of Others. ‘* Adnotabane periti, non alium: 
“* Ducem Opportunitates locorum fapientius legifle, 
 gullum ab Agricola pofitum Caftellum auc vi Ho- 
“ flium expugnatum, aut pactione aut fugd defertum. 

Agricola, this Summer, having quieted fo large ‘a 
Tra@, and finifhed fo many Fortreffes, it cannot be exs 
pected all fhould be buile with the moft exquifite Arc, 
fufficient to perpetuate them. I proceed to Gordian’s 
Repairs 5 whofe Biftorian Fulins Capitolinus having nee 
ver once named Britain, yet giving fo many Hints of 
the excellent Oeconomy of his Government, under the 
prudent Adminiftration of his Father in-Law Mifitheus, 
¥ dare not fix this Work till the Third Y ear of his Reign, 
He having before been under the Direction of the Eu- 
nuchs and Officers of the Court, whom Capitolinus 
reprefencs, in Mifitheus his Le‘ter to Gordian, to have 
protticuted all Employments to their own Coveroutnels 
and mercenary Creatures.. 


Darbam, Joly. 5 
yz. 
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IV. 4 new Genus of PLANTS, call’d Ara- 
liaftrum, of which the famous Nin-zin or Gin+ 
feng of the Chinefes, is a Species. Communi 
cated by Mr. Vaillant Praedemonftrator at the 
Royal Garden at Paris, to the Learned Dr. Wilk 
Sherrard, LL. D. late Conful at Smyrna, and 
by him to the Royal Society. 


Raliaftrum is a Genus of Plants, whofe Flower A* 
is complete t, regular, polypetalous, and her- 
maphrodite, flanding on the Ovary B. The 

Ovary, which is crown’d by a Calyx cut into feveral 
Parts, becomes a Berry D, in which are, for the moft 
part, two flat Seeds, like a Semicircle, which both to- 
gether reprefent a fort of a Heart. Add to this the 
Stalk, which is fingle, ending in an Umbel of which 
each Ray bears but oneFlower. Above the Middle of 
the Stalk come out feveral Pedicles, (as on that of the 
Anemone ) on the Extremities of which grow feveral 
Leaves like Rays, or like an open Hand. 


The Species of this Genus are, 


1. Aralisfirum Quinguefolii folio, majus, Nin-zin vocae 
tum D.Sarrazin. Ginfeng, Des lettres edifiantes 
& curieufes, Tom. X- pag. 172. 

2. Araliaftrum Quinguefolii folio, minus. D.Sarrazin. 
Plantula Marilandica, foliis in fummo caule ternis, 
quorum unumquodque quinguefariam dividitur, circa 


* wid, ARALILA Inf, rei herd. Tab. 154, 
+ Complete, shat is to fay, that bas a Calyx. 
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3. Araliafirum Fragraria folio, minus. D. Vaillant Nu 
fturtinm Marianum Anemones fylvatica foliis, enneas 
phyllon, floribus exignis. Pluk. Mantiff. 135. Tab. 


435. Fig. 7. 


To fhew wherein 4raliaffrum differs from Aralia, 
( from whence it rakes its Name) ‘tis convenient to 
give alfo the Character of this laft Genus, {uch as 
Mr. Vaillast eftablifh’d ic, in his Demonflrations of the 
Year 1717, 

Aralia * is alrogether like the Araliaffrum, as to the 
Structure and Situation of its Flower; but its Berry 
confifts of Five Seeds placd round an Axis. Morec- 
ver, its. Leaves are branched, aimoft like thofe of .4n- 
gelita; and its Stalks (which in fome Species are na- 
ked, and in others have Leaves fet alternately ) bear 
each feveral Umbels at their top, in the Form of a 
Bunch of Grapes. 


The Species of Aralia, are 


1. Aralia caule aphyllo, radice repente. WD. Sarrazin. 
Chriftophoriana Virginiana Zarza radicibus furcaloe 
Sis & fuagofts, Sarfaparilla noftratitus dicta. Pluk. 
Almag. 98. Tab. 238. Fig. 5. Zarfaparilla Pir- 
gixtentibus noftratious dicta, lobatis umbulifere foliis, 
Americana. kjufd. Almag. 396. 

2. Aralia caule foliofo levi, D. sarazzin. Aralia Ca 
nadenfis. (nft. rei Herb. 300. 

3+ Aralia canle foliofo S hifpide D. Sarazzin. 

4. ralia arborefe:ns fpinofa, D. Vaillanc. Angelica 
arboreferns, fpincfa, fow Arbor Indica, Fraxini folio, 
cortice fpinofo Rati Hitt. I. 1798. Chraftophoriana 
artor aculeata Virginienfis Pluk Almag. 98. Lab xo. 


* vids df. rei Herb, 300. Tab. 154. 
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All the Species of thele two G-xera, except the lait of 
each of chem, are common in Cazada, whenee Mr. Sar- 
razin, Counfellor in the upper Council, Phyfician to 
his Majefly, and Corzefpondent of the Royal Academy 
of Sciences. fent them co the Royal Garden firft in 1700. 

The Inhabitaars of that Col ny, and cthofe of Vir- 
ginia, call the firlt Species of 4ralia by the Name of Sar- 
foparilla, becaufe its Roots have almofl the fame Figure 
and Vertues 

Mr. Sarrazin writes, that he had a Patient who had 
been cured of an daafarca, about two Years before, by 
the ufe of a Drink made of thefe Roors. That able 
Phyfician affures us alfo, that the Roots of the fecond 
Species, well boyl’d and apply’d by way of Cataplafae, 
are very excellent for the curing of old Ulcers; as al- 
fo the Decoction of them, with which they bath and fy- 
ringe the Wounds, He does nor at all doubt, bur the 
Virtues of the third Species ( which [ hall briedy dee 
icribe) are the fame with thofe of che fecond. 

Its Roots creep, and fend forth Stalks, which rife 
commonly to the Height ofa Foot and half, and fome- 
times to two Foot; the bortom part-of them is rough, 
with reddith, {tiff and prickling Hairs Thefe Stalks 
are fet from the Bottom to almoft the-Top ( which are 
divided fucceffively into feveral naked Branches charg’d 
with. Umbels ) with branch’d alternate Leaves, almoft 
like thofe of Podagraria hirfuta -ingelica folio G odore 
D. Vaillant; which Plant is grav’d in the fecond Tome 
of Boccone’s Mufewm, by the Name of Cerefolium ruvofo 
Angelica folio, Aromaticam Tab.19. and in Rivini by 
that of Myrrhis folio Pedagraria 

See the Account of the Chinefe Gin-feng, ia Phil. 
TranfaGt. Anni 1713. p.237. 


V. Extraé 
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V. Extraét of a Letter of Mr. Row Be:keley from 
Naples, giving feveral curtous Ubjervatioas and 
Remarks on the Eruptions of Fire and Smoar from 
Mount VESU VIO. Communicated by 
Dr.John Arbuthnot, M.D. and R.S, S. 


Pril 17.1717. with much Difficulry € reach’d 

the top of Moune éfevins. in «inch * faw a 

vaft Aperture full of :moak, which hinderd 

the feeing its Depth and Figure. | heard wehin chat 
horrid Gul certain odd Sounds, which feem’d to pro- 
ceed from the Belly of the Mountain; a fort of Mur- 
muring, Sighing, Throbbing, Churning, Dafhing ( as 
ic -were) of Waves, and between whiles a Noile like 
that of Thunder or Cannon, which was conftantly at- 
tended with a Clartering, like that of Tiles falling from 
the Tops of Houies on the Streets. Sometimes, as che 
Wind changed, the Smoak grew thinner, difcovering a 
very ruddy Flame, and the Jaws of the Pan or Crater, 
ftreak’d with Red, and feveral Shades of Yellow. After 
an Hour’s flay, the Smoak, being moved by the Wind, 
gave us fhort and partial Profpedts of the great Hollow, 
in the flac Bottom of which { could difcern two Fur- 
naces almoft contiguous; chat on the Left, feeming a- 
bout three Yards in Diameter, glow’d with red Flame, 
and threw up red-hot Stones with a hideous Noife, 
which, as they fell back, causd the fore mentioned 
Clattering. May 8. in the Morning, ! aflcended 
to the Top of Vefuvius a fecond time, and found a dif- 


ferent face of things. The Smoak afcending upright, 
gave 
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gave a full Profped of the Crater, which, as-1 could 
judge, is about a Mile in Circumference, and an Hun- 
dred Yards deep. A conical Mount had been formed 
fince my laft Vific, in the middle of the Bottom. This 
Mount I could fee was made of the Stones thrown up 
and fallen back again into the Crater. In this new Hill 
remained the two Mouths or Furnaces already mention’d; 
that on our Left Hand was in the Vertex of che Hill 
which ic had formed round it, and raged more vio- 
lently than before, throwing up every three or four 
Minutes, with a dreadful Bellowing, a vaft Number of 
red-hot Stones, fometimes in appearance above a | hou- 
fand, and at leaft 300 Foot higher than my Head as 
I ftood upon the Brink. But: there being little or no 
Wind, they fell back perpendicularly into the Crater, 
increafing the conical Hill. The other Mourh to the 
Right was lower in the fide of the fame new formed 
Hill. { cou’d difcern ie co be fill’d with red-hot li. 
quid Matter, like that in the Furnace of a Glafs-Houfe, 
which raged and wrought as the Waves of the Sea, 
caufing a fhort abrupt Noife like what may be ima- 
gin’d to proceed from a Sea of Quickfilver dafhing a- 
mong uneven Rocks This Stuff wou’d fometimes {pew 
over and run down the convex fide of the conical Hill, 
and appearing at firft red-hot, it changed Colour, and 
harden’d as it cool’d, fhewing the firft Rudiments of an 
Eruption, or if | may fo fay, an Eruption in Minia- 
ture. Had the Wind driven in our Faces, we had been 
in no {mail Vanger of {lifling by the fulphurous Smoak. or 
being knock’d on che Head by Lumps of molten Minerals, 
which we iaw had fometimes fallen on the Brink of the 
Crater, upontnoie shots from the Gulf ac Bottom. But 
a: the “ind was favourabie, | had as opportunity to 
furvey this odd Scene for above aa Hour and a half 

together ; 
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sogether; during which ic was very obfervable, thar all 
the Volleys of Smoak,. Fiame, and burning stones, 
came only out of the Holz to curielt. while che lis 
quid Studin the ether Mouth wrough: ana overiow’d 






as hath been already defcrioed. Fuse 5, After a 
ine 4 Tt “ep h M “Aim wt feer Pa Nousk-s e fa Se 
horrid INcile, the Mountain «a fee Nughs to ip 

a little ouc of the Crater. The fame continua the 


6th. The sth, nothing was obtervd til wihia cwo 
Hours of Night. when ic began a hideous bcbewiag 
which continued all thar Night aad che nexe Day ni 
Noon, caufing the Windows, and as fymeafiem one 
very Houtes in Naples co fhake From shat cine ie ipew'd 
vaft Quantities of molcen Stu co she ‘euch, which 
ftreamd down the fide of che Mouwxain, hke a great 
Pot boyling over. This Evening { return’d from a 
Voyage thro’ Apulia. and was furprifed, paffing by rhe 
North fide of the Mouncain, to tee a great Quancicy 
of ruddy Smoak lic a.ong a bhuse Tract of skv over 
the River of molten Stuff, which was it (elf out of 
fight. The oth, Pefvvns raged Iefs vi tently : rhat 
Night we faw from Nujles a Column of Fire fhoot 
between whiles out of its summit. The roth, when we 
thought ail wou'd have been over, the Mountain grew 
very outragious again, roaring and groaning mot dread- 
fally. You cannot form a jufer dea of this Noife in 
the moft violence Fits of ic. clan by imaging a mix'd 
Sound made up of the raging of a Tentpeit, the Mur- 
mur of a troubled Sea, and the Roaring of Thunder 
and Artillery, confufed all together. it was very ter- 
rible as we heard it in the further End of Naples, at 
the Diftance of above twelve Miles. This moved my 
Curiofity to approach the Mountain. Three or four 
of us got into a Goat, and were fee afhoar at Zorre del 
Greco, a Town fituate at the Foot of Vefwvixs to the 

South- 
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South-Weft, whence we rode four or five Miles before 
‘we came to the burning River, which was abour Mid- 
Night. The Roaring of the Volcano grew exceeding 
loud and horrible as we approach’d. I obferved a Mix- 
ture of Colours in the Cloud over the Crater, green, 
ycilow, red and blue; there was likewife a ruddy dif- 
mal Light in the Air over that Tract of Land where 
the burning River flowed; Athes continually fhower’d 
on us all the way from the Sea-Coaft. All which Cir- 
cumftances, {et off and augmented by the Horror and Si- 
lence of the Night, made a Scene the moft uncommon 
and aftonifhing { ever faw; which grew fill more ex- 
traordinary aS we came nearer the Stream. Imagine 
a va(t Torrent of liquid Fire rolling from the Top down 
the Side of the Mountain, and with irrefiftible Fury 
bearing down and confuming Vines, Olives, Fig-trees, 
Houfes, ina word, every thing that flood in its way. 
This mighty Flood divided into different Channels, acs 
cording to the Inequalities of the Mountain. The lar- 
geft Stream feem’d half a Mile broad at leaft, and five 
Miles long. - The Nature and Confiftence of thefe burn- 
ing Torrents hath been defcribed, with fo much Exact- 
ne(s and Truth, by Borellus, in his Latin Treatife of 
Mount “Etna, that 1 need fay nothing of it. 1 walked 
fo far before my Companions, up the Mountain aiong 
the fide of the River of Fire, that | was oblig’d to re- 
tire in great hafte, the fulphureous Steam having fur- 
priz'd me, and almoft taken away my Breath. Du- 
ring our Return, which was about Three-a-Clock in the 
Morning, we conftantly heard the Murmur and Groan- 
ing of the. Mountain, which between whiles would 
burft out into louder Peals, throwing up. huge Spouts 
of Fire and burning Stones, which falling dowa again 
refembled the Stars in our Rockets. Sometimes { ob- 

Yyyyy _ feev'd 
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férv’d ewo, at others three diflin@ Columns of Flame, 
and fometimes one vai one that feem’d to fill the whole 
Crater. Thefe burning Colursns, and che fiery Stones 
feem'd to be fhot a 100 Foor perpendicular above the 
Summit of the Volcano. The ttth at Night, 1 obferv’d 
it, from a Terrafs in Naples, to throw up inceflantly a 
vaft Body of Fire and great Stones to a furprifing Height. 
The 12th in the Morning, it darken’a the Sun with Athes 
and Smoak, caufing a fort of Eclipfe. Horrid Bellow- 
ings this and the foregoing Day were heard at Nupées, 
whither part of the Afhes aifo reached. Ac Nighe I 
obferved it throw up Flame, as on the r1th. On the 
13th, the Wind changing, we faw a Pillar of black 
Smoak fhot upright to a prodigious Height. At Nighe 
Tobferved the Mount caft up Fire as before, tho’ not fo 
diftin@ly becaufe of the Smoak. The 14th, A thick 
black Cloud hid the Mountain from Naples. The sth, 
in the Morning, the Court and Walls of our Houfe ia Na- 
ples were cover'd with Afhes. Inthe Evening, Flame ap- 
pear'd on the Mountain thro’ the Cloud. The 1th, the 
Smoak was driven by a Wefterly Wind from the Town to 
the oppofite fide of the Mountain. The 17th, the Smoak 
appeard much diminifh'd, fat and greafy. The 28th, 
the whole Appearance ended, the Mountain remaining 
perfectly quiet without any vifible Smoak or Flame. A 
Gentleman of my Acquaintance, whofe Window look’d 
toward Vefuvius, affur’d me, that he obfervd this Nighe 
feveral Flafhes, as it were of Lightening, iffae out of 
the.Mouth of the Hoelcayo. fe is not worth while to 
trouble you with. the ConjeCtures | have formed con= 
cerning the Caufe of thefe Phenomena, from what I 
obferved in the Lacus Amfantti, the Solfatara, Ee as 
well as in Mount Vefavies, One thing i may venture 
tofay, that Ifaw che fluid Matter rife out of the Centre 

of 
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of the Bottom of the Crater, out of the very middie 
of the Mountain, contrary to what Borellus imagines, 
whofe Method of explaining the Eruption of a Volcane 
‘by an inflexed Syphon, and the Rules of AYydroftaticks, 
is likewife inconfiftent with the Torrent’s flowing down 
from the very Vertex of the Mountain. 1 have nor 
{een the Crater fince the Eruption, but defign to vific 
ic again before 1 leave Naples. 1 doubt there is no- 
thing in this worth fhewing the Society; as to that, 
you will ufe your Difcretion. 
E. Berkeley. 








VI. An Account of an extraordinary TUMOUR 
or WEN lately cut off the Cheek of 4 Perfon in 
Scotland. Communicated to the Royal Society by 
Pr. Thomas Bower, M.D. and F. .S. 


vation of inrernal Difeafes, and the faithful Ac- 

counts of external Tumours, and extraordinary 
Cafes in Chirurgery, have contributed very much to 
the Advancement of Medicine. Hippocrates and Galen, 
and other ancient Fathers of Medicine, have fet us fair 
Copies of this; and the Moderns, happily fcl'owing 
their Footfteps, have illuftrated this Matter by many 
curious Obfervations and Reflections. The Royal So- 
cieties and Colleges of Virtuof, that are now over all 
Europe, have taken much pains in this Affair, and have 
given us many Inftances and Examples of Extraordi- 
nary Cafes in Medicine, which are of great ufé to ail 
the Praétifers of Phyfick and Chirurgery. According 
to thefe laudable Examples I fhall, for the Satisfaction 
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[’ is generally acknowledg'd, that the exact Obfer- 
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of the Curious and Ingenious, give a true and faith- 
ful Account of an extraordinary Excrefcence cut off 
from the Cheek of a Man, which weighed Nineteen 
Pounds, and the Patient entirely recover’d -in few 
Weeks time. I never before faw the like, nor. never 
read of ic in any Author, tho’ I have confulted ma- 
ny on the Head. This Excrefcence is preferved a- 
mong the Rarities of the College of Phyficians at Z- 
dinburgh. The Phyfician concern’d in this Affair, was 
Dr. Alexander Ruffel of Elgine, a learned and ingenious 
Man, and the Operator was the ingenious Mr. George 
Gordon of Keith, from whom I had the following Infor. 
mation. 

Alexander Palmer, of the Parifh of Xeith, in the 
County of Bamff, in the North of Scotland, now about 
Fifty Four Years of Age, obferved, when about Twenty 
Seven, alittle hard Swelling in the Mutfcle of the lower 
Jaw on the Left Side, without any Hurt or manifeft 
Occafion, which at firft went on flowly, but afterwards. 
it proceeded more quickly, and the older it grew, ic 
ftill came on.the falters; until it increafed to a prodi- 
gious. Bulk and Weight: From the firft Appearance of 
this Tumour to the total Excifion of it, there were ae 
bout Twenty Seven Years. He had exccflive Pains 
and Uneafinefs in it, and at laft ic mightily extenuae 
ted and emaciated him, who was otherwife a {trong 
and robuft Man. 

This Excrefcence was of the natural Colour of the 
Skin, and feeny'd ro be an Atheroma, being a glandulous 
Subitance with feveral big Blood. Veffels in it, and had 
Hair growing on it, as on the other Farts of the 
Body, as may yet be feen. Ie was almoit round and 
very. hard, and was as fenfible as any orher Part of the 
Body ; for, when the poor Man was working in the 

Fields, 
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Fields, fome fix or feven Years ago, he accidentally 
made a great Gafh or Wound in it with a fharp Iron, 
which was very painful, bur was cured by a Surgeon, 
after the manner of an ordinary Wound ; the Cicatrice 
is ftill to be feen in it. 

This Excrefcence having grown fo big, was attach’d 
to the Mufcle under the Left Eye, call’d Obdiquus minor 
ot inferior, to the Ear. and its. Mufcles,. and to the 
Mulcle of the lower Jaw, named Deprimens. By rea- 
fon of its great fulk and Weight, ic could not hang 
down freely without fome Support, therefore it refted 
on the. top of the Shoulder, which made a confidera- 
ble Dimple ia it, that is yet very obfervable ; befides, 
ic. was holden up by the Man's Hand in the Day- 
time, and laid ona Pillow in the Night-feafon. 

Some three or four Days before the total Excifion 
was made, the Patient obferved this Tumour begin to 
mortify at the lower end, which made him fo unea- 
fy, that he took a Knife and cut off a good part of 
it. This occafion'd a great Hxmorrhape;..fo that he 
reckon’d there was loft a Scots Pint or four Pounds of 
Blood, before it could be ftopt. The Patient, after 
fo great Trouble and Pain, at laf applied himfelf to 
Mr Gordo, Surgeon of the Place, who made a total 
Extirpation of it, on the 19th of January, 1707. 

He made a clofe Ligature, taking in the Bafis of 
the Excrefcence, and all the loofe Skin, and contract: 
ing ic as much as. poffible, he cut it entirely off wich 
a fharp Rafour. There gufl’d our of the Exere- 
{cence, after ic was cut of, and was lying on the 
Ground, as near as couid be guefs’d, cwo Pounds of 
Blood; for it was nouriflYd by feveral large Biood- 
Veilcis, perhaps by fome Branches of the Carotide Ar- 
tery much inlarged, and other ileod-Veilels coming 

rom 
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from the Ear, and the Mufcles of the Eye and lower 
Jaw abovementioned. When Mr. Gordon brought it to 
us, which was full three Moaths atrce ic was cut off, 
we cut of with a Knife about a quarter of an Inch 
broad of the Bafis of it; and in that {mall space we 
obferved four big Blood: Veiiels. The tafi-, as ic now 
appears, is five Inches tiameter, which feems roo large 
for the whole fide of the Face: So rhat afrer the Exe 
fedtion, I think the loofe Skin has turn’d backwards, 
which may make the Bafis now appear io big. 

After all this Blood was loft, the Exerefcence was 
weighed, and was full Nineteen Pound Weight; fo 
that before his own Incifion and this Operation, it 
behoved to be feveral Founds heavier, which is a 
moft prodigious Weight to be depending on fuch a 
place. This Tumour was of a. Spheroidical Figure, 
and when meafured, was Thirty four Inches about by 
the longeft way, and Twenty eight by the broadeft. 

The Hemorrhage, which was great, was flopped by 
the Vitriolic Powders and other Aftringents, and the 
ordinary Drefling was uied. So this great Cure was 
completed in fix Weeks time, and the Patient entirely 
recover'd, and goes about his BufinefS, to che great 
Admization and Aftonifhment of every body. The Lid 
of his Left Eve continues fill downwards a little, as 
does that fame fide of the Mouth, which was occa- 
fiond by the great Weight depending on thar fide of 
the Face; but it may be expected they may come a- 
gain to their right Pofture; for the Head, atc firft ate 
ter cutting, enclined much to the Right fide, by rea- 
fon of the great Weight on the Left Cheek having 
been removed ; but it now begins to ftand upright, 
‘ince he is perfectly recovered. Tho’ the Skin, and e- 
ven a deal of the mufeulous part of the Check and 

lower 
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lower Jaw was cut away, yet, according to the Infor- 
mation | have from Mr. Gordon the Operator, it is 
grown up again, and is of the ordinary Colour of the 
Skin, and like the other fide of the Face; fo thar 
there grows Hair on that fide of the Face as well as 
on the other, which he ordinarily fhaves; and this is 
as furprizing as any thing in the whole Affair. 

I have given a true and plain. Account of this ex- 
traordinary Cafe from certain Information; I have con- 
tented my {elf co relate only Matters of Fact, without 
making any Obfervations or RefleGions on it; for { 
leave ic to the Philofophers and Virtwoff to make their 
own Reafonings and Refinements as {cems beft to them- 
felves, , 





VII. An Account of an Experiment to prove an inter: 
fpers'd Vacuum; or to fhew that all Places are 
not equaly full. 


HIS Experiment was made before the KING, and 
HER Royal Highnefs the Princefs of Wales, at 
> Fampton-Court, inthe Month of September 1717. 
afterwards before the ROY AteSocieTY, om Thurfday, 
December 5. 1717. aud fince that, in Channel-Rowe, 
Weftmintter, before fome Members of the Royal-Socicty, 
dy J. T. Defaguliers, 4.4. F.R.S. as follows. 
Having had the Ffonour to. make fome Experiments 
la Year before his Majefly and theie Royal Alighneffes 
the Prince and Princefs of Wales; among others, : fhew'd 
thac of a Guinea anda Piece of fine Paper; then of a 
Guinea and a Feather drope cogecher from the tor of 
an exhaufted Glafs Receiver about 20 Inches high: hath 
which 
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Now fince the chief Reffaace of a Medium (and in- 
deed almoft all of ic ) depends upon the + Quantity 
of ic Matter 5 therefore this Dimisution of Refiftance, 
whercby the Fearher fell as foon as the Guinea, fhew’d 
a Diminuticn of che Quantity of Matter, and confe- 
quently prov’d an interfpers'd Vacuum. Some time 
afier this, { was inform’d that fome Plesifs here in 
England objected againft the Shortnefs of the Gla(3-Re- 
ceiver; as if the Difference of Time in the Fall of the 
two Bodies, which they affirm’d to be real, could not 
be perceiv’d in fuch a Glafs; and that fome Philofo- 
phers from abroad affirm’d that in.a Glals-Receiver 7 or 
2 Foot long, there would be fuch a manifeft Difference 
in the Time of the Fall of the faid Bodies, as to fhew 
this Experiment no Proof of a Vacuum ; though at the 
fame time, fome of the ObjeGtors well knew that there 
could be no Receivers of haif thac Length made at 
the Glefs Houfe, and therefore thought the Experiment 
impraCiicable. To obviate this, I contriv’d a Machine 
for the purpofe, which confifted of a ftrong wooden 
Frame £5 Foor high, thac held the Air-Pump and four 
Cylindric Glafs-Receivers of about two Foot long each, 
and fix Inches Diameter : Of thefe, having fet the firf 
upon the Air-Pump Plate, I laid on the Yop of it a 
Brafs-Plate of feven Inches Diameter, that had an sil’d 
Leather fix'd to it above and below, with an Hole 
through the middle, of between four and five Inches 
Diameter; then on that Plate I fer the nexe Receiver, 
with a like Plate at top; and after the fame manner 
fixd the other two with Plates between them: The 
upper Receiver being a little narrower at the Neck, 
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went into the Hole of a Board. whereby it was ferew'd 
down pretty hard on the other Glaffes, and fix’d to 
the whole Machine. On the top of this upper Recciv- 
cr I laid the Brats Plate, wer Leather, and Brafs Springs 
which contain’d the Bodies to be dropt. 

Having acquainted His Majefty with what I had pre- 
par'd, he orderd me to thew him the Experiment with 
this long compounded Receiver, at Hampten-Court; and 
when | made it before him and her Royal Highnefs, he 
was pleas'd ¢( by pulling down a String fix'd to a Lea- 
ver at the top of the Machine ) to let joofe the Bodies 
him(elf, to fee that the Experiment was fair. 

When the Receiver was full of common Air before 
Pumping, the Guinea came to the Botton, juft as the 
Paper was about the Middle of the fecond Glafs: but 
when the Receiver was exhaufted, the Guinea and Pa- 
per came to the Bottom precifely in the fame Inftant of 
Time. 

Upon my giving an account of the Succefs of this 
Experiment to the Royal Society, they order’d me to repeat 
it before them onthe sth Day of December 1717, being 
the Thurfday next after the Yearly Meeting for choofing 
Officers on St.. Andrew’s Day ; on which Day an an- 
nual Experiment is appointed to be made, in Confor- 
mity to the Will of their late worthy Member and Be- 
nefactor Sir Godfrey Copley. 

I made the Experiment firft with two of the Recei- 
vers; then with all the four; dropping a Guinea and a 
{mall Piece of Paper together ; and the Succefs anfwer'd 
Expectation: Bur not being willing to try with a Down- 
Feather, becaufe i fear’d the Air might infinuate becween 
fome of the Glafles, by reafon the Number of Perfons 
prefent fhak’d the Room, the Society order’d me to 
make the Experiment at home before one or more of 


their Members. 
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Martin Foulkes, Efg; a very ingenious Member of rhe 
Society, did me the favour to be prefent when | made 
the Experiment ac my Houfe; where we made four 
Tryals in the following manner. 

The whole Machine being fix’d, as above mention’d, 
we firft let falla Guinea and two Fapers ; the one placed 
over, and the other under it, (before any Air was pump’d 
our) and the Guinea came to che Bottom when the Pa 
pers were only in the Middle of the fecond Glafs from 
the Top: Then having laid a Feather on the Brafs- 
Springs clofe by the Guinea, we let them loofe both 
together ; and the Feather was fallen only down to the 
4th part of the Length of the firft Glafs or 4 of the 
whole Diftance, when the Guinea was got down to the 
Botcom of the Receiver. We then laid two Papers 
and: two Feathers, one of each under, and the other 
over.the Guinea between the Springs; and having drawn 
out fo much of the Air as to bring up.the Mercury in 
the Gage-Tube within a quarter of an Inch of the great. 
eft Height to which ic could be then rais’d by the Pref 
fure of the external Air, we causd the Bodies. to fall 
all at once: And tho’ the Papers came down to the Bor- 
tom at the fame time as the Guinea, yet the Feathers, 
being much lighter, wanted about three Inches. Bur 
at laft,, having laid the Papers, Feathers, and Guinea,, 
as before, we pumpd out all rhe Air, and then the 
Feathers, as well as the Papers, came to the Bottom of 
the Receiver at the fame inflant of time as the Guinea. 
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VIN. An Account of a fmall Telefcopical Comet 
feen at London on the roth of June i717. 
by Edm. Halley, LL.D. R. Soc. Seer. 


lac Syftem is much greater than fome, on ac- 

count of the late rarenefs of their Appearance, 

have fuppofed it, may be colle@ted from feveral {mali 
ones which have within few Years been defcribed in che 
Memoirs of the French Royal Academy of Sciences ; 
thofe diligent Obfervers affuring us that they difcover'd 
one in Sept. 1698. another in Febr. 1699. a@ third in 
April 17025 and again a fourth in Novemb. 1707. none 
of which, as far as I can learn, were ever feen in Enge 
Jand; all of them having been very ob{cure and with- 
out Tails, by means whereof Comets ufually fir thew 
themfelves. And befides thefe, cwo other Comets with. 
femarkably long Tails, the one in Novemb. 1689. the o- 
ther in Febr. «702. paft by unobfervable in chefe our 
Northern Climats, they having great South Latitude, 
and their Motions dire@ted toward that Pole, Hence 
we may juftly conclude thar the Returns of Comets are 
much more frequenc than is vulgarly reckoned, and 
that itis only contingent that for thefe 35 Years no one 
of them has been feen and obferved by our Aftronomers. 
But there may be ftill a much greater Number of 
thefe Bodies, which by reafon of their Smallne(s and 
Diftance are wholly invifible to the naked Eye; fo that 
unle(§ Chance do direct the Telefcope of a proper Ob- 
ferver, almoft to the very Points where they are (againft 
which there are immenfe Odds) ic will not be poffible 
Z2zzzZz 2 for 
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for them to be difeovered: And that this is not barely 
a Conjecture, take the following Infance. 

Gn Jhadws, Fone 10. ia che Evening, the Sky being 
very irene ana caim, } was defirous to take a View of 
the Disk of Afars (then very near the Earth, and ap- 
pearing very giorious ) to fee if) could ditinguihh in 
my 24Foot Telefcope, the Spots faid to be fecn on him. 
Dire@iag my Tube for chac purpoie, | accidentally fell 
upon a imall whitifh Appearance near the Planet, refems 
bling in ail refpedts fach a Necals as I lately defcribed 
in Philof. Tranfac. N° 347. but {matler. Ie feemed to 
emit from its upper parc a very fhort kind of Radia- 
tion directed towards the Eaft, bur Northerly withal ; 
which, confidering its Situation, was nearly towards the 
Point oppofite to the Sun. The great Light of the 
Moon, then very near ic and alfo near the Full, hin- 
der'd this Phenomenon fom being more diflin@ly feen; 
but its Place in the Heavens was {ufficienily afcertained 
from the Neighbourhood of Mars, from whom it was 
but about half a Degree diftant towards tie Southweit, 
the difference of Laticade being fomewhar more than 
that of Longitude; and Mars being at that time in 2 
17°. 30 with 3°. 48’ South Larituse, F concluded the 
piace thereof in p «3% 12 with 4° 12’. Lan South, 
ot thereabouts ; the which may yet be mere fecureiy de- 
termined by he'p of two final: fixe Stars i found sear it, 
the morc norinerly of which { judged ro have the fame 
maticude with ic, aad co fellow tr at abour the iflance 
of ix Minutes; the other Star was abour four Minuzes 
moe fouther:y than the former, and about cue Minute 
in coateguence thereot; the Angle az rhe Norihera Sra 
Was a luiie obtuie, as of about rco Degrees, and rhe 
Diliasee of cur Nebula trom it fefguiciter vo the Dilance 
Of he mve Stars, or rather a little more, The Reverend 
Mr. difes Williams, wir. cléan Thomas, and my ‘cif, 
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contemplated this Appearance for above an Hour, vz. 
from rot* ro near twelve, and we could not be deceiv’d 
as to its Realiry ; buc che Slownels of its Motion made 
us at that time conclude that ic had none, and that ic 
was rarner a Nebula than a Comet, 

However, {ufpeting thar it might have fome Motion, 
T attended che next Night, Fuse vith, at the fame Hours 
and in che fame Company, when with fome Difficulty by 
reafon of the Thicknefs of the Air, we found the two 
liccle Stars. bue the Neda/z couid not at thar time be f{een, 
which we then impuced to the want of a-clearer Sicy. 
Bat on Saturday, Fune ts. the Moon being abfent, and 
the Air perfectly clear, we-had again a diftin@ View 
of the two Srars, with an entire Evidence that there re- 
mained no Foorftep or Sign of it, in the place where we 
had firt {een chis Phenomenon,:- which we.therefore now 
found to be a Comet. and. that being: far wichout rhe 
Orb of the Earth, and in ic felf a very (mall Body, ic 
appeared only like a little Speck of a Cloud, fuch as 
would fcarce have been difcerned in an ordinary Tele- 
{cope, much lefs by the naked Eye. 








IX. An Account of Books, 1. Joannis Poleni in 
Gymnafio Patavino Phil. Ord. Prof. & Scient. 


Societatum Regalium, que Londini & Bero- 


lini funt, Sodaiis, De Motu Aque mixto, Libri 
duo, tc. 4°. Patavil i717. 


HE Subjed, bere treated of nor having hicherte 
failen vader, che Confideration of Mathematical 
Writers, the Learned Author. is obliged to make 

ufe of feveral Terms, whica are cither whoily new, or at. 

taaf 
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leaft are apply’d in a fenfe fomewhat different from their 
common Acceptation; for which reaion he begins his 
Work with a Sete of Definitions. 

Aqua mortua, or adead Water is that. whofe Surface 
being every where equally diftant from the Ceatrum eran 
viem, no part of it can defcend any jower, without fore 
cing fome other upward, -and confequently the Whole 
is without Motion. 

Aqua viva, or a running Water is that which is put 
into motion by the Preffure o} the Incumbent Water, 
and whofe Motion is oppofed by no other Water lying 
in its way. 

The motion of a running Water is call’d Motus fine 
plex, or the fimple Motion. 

If a running Water moving over the Surface of a 
dead Water, do, by its Preflure communicate part of 
its Motion to the dead Water; the compound Motion 
with which the whole Pody of the. Water flows, is 
called Motus mixtus, or the mixt Motion. 

If a Water at different Depths from the Surface run 
with different Velocities, the-wean Velocity is that, which. 
being the fame at all Depths, will difcharge the fame 
Quantity of Water. 

Next follows a fhore Hiftory of the Original, and 
Progrefs of the Dodirine of running Waters, the Inven- 
tion of which our Author juftly afferrs co the Learned 
Caffellus, and defends bim againft Fabretii, who has 
maintain’d that Cujellusts fundamental Propofition of 
the Quantity difcharged being ceteris paribus in pro- 
portion to the Velocity, was known, and publickly 
taken notice of before him by Fronting:.. 

The Author allows Cefeiles to have been miftaken. 
in determining the Velocity of Water running out at 
the bortom of a Veffel, ‘he having affected that. Velo- 
city co ‘be as the Depth of the Water 
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Three Years after Caffellus’s Book came out, this 
Miftake was corrected by the famous Zorricellins, who 
was the firft that maintain’d, that the Velocity of the 
Water running owt was in a fubduplicate Ratio of the 
Depth; but gave no Demonftration of ic. 

This Propofition, fays our Author, was confirm'd by 
the Experiments of Maggiotti, Mariotte, and Guglicimini, 
and has fince becn demenftrated by Mr. Varizgnon, by 
Elerman in his Phoronomia, and Fohe Bermonlli. as re- 
ported by Herman in-the Acta Liphenfta. 

Here it may not be improper to take notice, that 
the Demonftrations of thofe three-Learned Perfons are 
all grounded upon this Suppofition, that the Warer 
running out from the Hole is preft upon by the Co- 
lumn of Water incumbent upon it, which may eafily 
be demonftrated. to be a. Miftake. Likewife, if their 
Demonttrations be juft, ic will follow, that the firft 
Drops of Water, which iffue out fromthe Hole, muft 
run with the fame Velocity, as after. the Water has 
been running fome time; the Contrary of which ap- 
pears to be true in Fact by the Experiments of the fa~ 
mous Mr, Mariotte. 

The. Author might have found a jufter Account of 
this matter in the Writings of a Great Man, whom he 
cites on another Occafion; the fecond Edition of whofe 
Book. was come. our fome time before Ferman pub- 
lifh’d either of chofe Demonftrations, and had been feen 
by him, as appears by his quoting it frequently, and 
mentioning the Difference in this very Particular be- 
tween: the firft and fecond Edition. 

Our Author goes on to cenfider the fimple Motion 
of Warer running out by a Section perpendicular to the. 
Horizon, in che fide of a Receptacle, which is always 
entertaind at the fame Height. He fhews, thar che 
Velocities, with which the Water ifues our at different 

Depths, 
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Depths, being as the Roots of thofe refpetive Depths, 
may be reprefented by the Ordinates of a Paradola, 
whofe Axis reprefents the entire Depth of the Water. 
Confequenily,. fince the Quantities: of Water, running 
out at different Depths, are as thofe Velocities, they 
likewife may be reprefented by the fame Ordinares, and 
the Quantity of Water difcharg’d from the whole Se. 
ction, will-be reprefented by the Parabolick Space; and 
the. mean Velocity by that fame Space divided by che 
Abfcifle. . 

The Times, being as the Quantities of Water dif- 
charged , may be reprefented in the fame manner as 
thofe Quantities. 

Hence he derives his general Theorem, That the Quan- 
tities of Water difcharged, are in a ratio compounded 
of the fefquiplicate ratio of the Depths of the Water, the 
ratio of the Breadths of the Section, and of that of the 
times of the Efflux. 

The Author proceeds now to the mixt Motion of 
Water ; in order to difcover the Nature of which he 
has made {ome curious Experiments, after the following 
manner : 

A large cylindrical Veffel, with a perpendicular Se- 
Ction through the fide of it, was placed upright ina 
dead Water ; fo that the bottom of the Veflel was a con- 
fiderable Depth below the Surface of the Water; aad 
the Veffel was kept immovable in this ficuation. 

Above this was fixt another Veflel, full of Water, 
whofe Bottom was pierced with 16 Holes,. exa@ly round, 
and of the fame Bore, and fo order’d, as to be open’d, 
or ftope at-pleafure. The Water in this Veffel was al- 
ways kept at the fame Height, by means of a third 
Veflel, which fupply’d the Water, as faft as it ran out 
at the round Holes in the Bottom,;. and a large Aper- 
ture, in the fide of the fecond Veticl near the Top, 

prevented 


(727) 
prevented the Water in it ftom exceeding the due 
Height. To break the Force of the Water running in- 
to the two lowermoft Vetiels, they were cach of them 
divided by a Board, placed perpendicular, but not 
reaching the Bottom, which feparated the Part where 
the Water came in, from that where it went out. 

The Appsratus being thus fixt, three of the round 
Holes in the Botrom of the fecond Veffel were un- 
ftopt, to let the Water run inro the lower Veffel. Where 
not running ouc at the Se@ion in the fide, fo faf as it 
came in from above, it rofe to a confiderable Height 
above the Surface of the dead Water; after which, the 
Efflux of the Water becoming equal to the Influx, ic 
rofe no higher. 

In other Tryais the Water being fuffer’d to run from 6, 
from 9, 12, and 15 of the round Holes, the Water rofe 
{ucceffively to greater Heights, before the Section dif. 
charged it as fat, as it came in. 

‘The Experiment being repeated with opening other 
Nampbers of the round Holes, with Se@tions of diffe. 
rent Breadchs, and at different Depths of the dead Wa. 
ter, the feveral Heights, to which the Water rofe in the 
Veffe!, were carefully obferv’d and fet down. 

Other Experiments were made by placing the lower 
Vefiel on dry Ground, and the feveral Heights to which 
the Water rofe in the Veflel, according as different Quan- 
titics were fuffer’d to run in, were likewife obfervd, 
and found agreeable to the Heights deduced by Calcu- 
lation from the general Theorem above-mention’d, con- 
cerning the fimple Motion of Water. 

The Learned Author comes now to apply thefe Ex- 
periments, in order to difcover the Theory of mixe 
motion, to which end he lays down thefe two Hy- 
pothefes, 
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Firft, he fuppofes, that the Velocity of the running 
Water is every where in a fubdupiicate ratio of the 
Depth, and confequently the Quantities difcharged may 
be reprefented by the Parabolick Spaces, juft as in che 
cafe of the fimple Motion of Water. 

Secondly, that the Velocity of the dead Water, is the 
fame at all Depths, and equal to the greatett Velecy 
of the running Water. Wherefore the Quantity of dead 
Water difcharged may be reprefented by a ReCtangie, 
whofe Height reprefents the Depth of che ftagnance Wa- 
ter, and whofe Bafe is the greateft Ordinate of the i a- 
rabolick Space abovementioned. 

Having thus contrived a way of reprefenting the 
Quantities of Water difcharged by the mixe Motion, 
as had been done before for the fimp!e Motion of Wa- 
ter, our Author obferves that the Velocities of the Wa- 
ter ifluing out at different Depths, and confequenr! 
the Parabolick Spaces reprefenting the Quantities ef Wa- 
ter expended, muft be lefs in the mixt, than in the 
fimple Motion. 

In order therefore to find a general Rule for deter- 
mining the Proportion between the Parabolick Spaces, 
which reprefent the Quantities difcharged by the mixe 
and fimple Motion, or between the Parameters of thofe 
Parabotas, he draws fome Obicrvations from che foregoing 
Experiments, by the help of which he hopes fuch a 
Rule may be found out. 

Firft, he obferves. that, if the Depth of the runcing 
Water continue unchanged, a greater Depth of dead 
Water requires a lefs Parameter. 

Secondly, That this Parameter does not decreafe in 
io great a Propertion, as the Depth of the Water in- 
ereafes 

Thirdly, That, if the Cepth of rhe dead Water de- 
creafe, oc the Depth of the running Water increafe in 

fuch 
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fuch manner, that the latter becomes infinitely great in 
proportion to the former, then the “arameter of the 
mixt’ Motion muft become equal to that of the fimple 
Motion. 

Fourthly, That, if the Depth of the dead Water be- 
come infinitely great in comparifon of the Depth of the 
running Water, the Parameter of the mixt Motion ya- 
nifhes, or becomes equal to nothing. 

The Rule, therefore, which is to be found, oughe 
to agree with all thefe Obfervations, and befides mutt 
produce the fame. Quantities of Water by Calculation, 
as were. found by Experiment to anfwer to che feveral 
Depths of running and dead Water, in the above men- 
tiond Tryals. 

Upon this Foundation the Learned Author proceeds, 
in a tentative Method, to find his Rule, and having 
difcover'd it, he fhews by Calculation, that ic an{wers 
all the Conditions before requir’d. 

This Rule is expreft in a pretty high Equation, which, 
befides other Operations, requires the extraéting the 
Koot of the fixth Power. 

From this Equation is derived another, ferving to 
find either che Quantity of Water difcharg’d, the Depth 
of the running, or that of the dead Water, the other 
two of them being given; as likewife a third Equation, 
to find the mean Velocity. 

Our Author goes on to fhew the UfefulnefS and Ne- 
ceflity of confidering the Doctrine of mixt Motion, in 
all Queftions relating to the Courfe of Rivers, the Quan- 
tities of Water which they difcharge, the calarging or 
narrowing their Outlets, the fcouring and deepeaing 
their Channels, and the Motion of the Tides in Har- 
bours. Thefe he illuftrares by feveral Dedudtions from 
the Equations above mention’d; to render which of grea- 
ter Evidence, it were to be witht, that thofe Equations 
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were buile upon a more folid Foundation than a ten- 
tative Calculus; and that Allowance had been made for 
the Velocity impreft upon the preceding Water in Ri- 
vers, by the smpetws of that which follows, which is 
omitted by the Author in his Theory, both of mixt 
and fimple Motion. 

In the Second Book, this Learned Writer propofes 
the Stare of the Laguua of Venice, as a proper Exam. 
ple, cto demonftrate the Ufefulnefs of his new Theory. 
He confiders very minutely the feveral Caufes of choak- 
ing up the Laguna, examins the Methods propofed by 
various Authors for fcouring and keeping it clear, fome 
of which he rejects as impracticable on account of the 
Expence, others as ufele(s, or prejudicial; and laflly de- 
livers his own Opinion. 

The principal Caufes, which he affigns, of filling up 
the Laguna, are the Rivers running into ir, and the Sea. 

The Rivers, which enter it, arifing ouc of the dips, 
and running down with great Rapicicy, carry with them, 
efpecially afrer Rains, great Quantities of Soil, which is 
eafily fufpended in the Water, fo long as that Swiftnefs 
of Motion continues. Bue when they come into the 
Laguna, the Water, upon extending it ielf over thac vait 
Surface, loofes almott all irs Velocity, and cenfequent: 
ly the Soil and Filth. which before ic carry'd wich it, 
fubfides in greac Quantities to the Bottom. 

The Remedy our Author propoies for this 'ncon- 
venience, is either wholly to divert the Courfe of the 
Rivers. and carry them, by another Way, directly in- 
to the Sea; or at leaft, to fecure their Outlecs wich 
Sluices, fo as.to fuffer them co pafs into the Lacuas, 
when their Waters are clear; buc efter grcac Rains, when 
they run foul aad turbid. to flop their Vallage rhae 
way, and lec them ouc by the other Channel into the 
Sea. 

The 
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The fecond principal Caufc of choaking up the Za- 
guna, is the Sca. Concerning which our Auchor ob- 
ferves, that the Tide of Ficod {ets into the Lagan trem 
along the Coaft of Jfria and Frinli, where i is per- 
petually wafhing away the Land in great Quantities, 
with which, and the Sand which it raifes upon high 
Winds in che Shaliows near the Shore, ic enters the 
Laguna excedingly turbid-and foul; elpecially, when 
the Wind blows hard ar South-Eaft, at which times 
the Tide of Flood is feveral Hours longer than the 
Ebb. This occafions very high Tsdes in the Laguna, 
and a great part of the Water. which enters by the Flood, 
not being carry'd our by the fubvequenr Ebb, has the 
more time to diicharge its Soil and Sand in the Lagens. 

This is an Enemy very hard. to deal with, however 
our Author propofes fome Works of flrong Piles, and 
large S:ones thrown in between them, to be carried 
diretly forward into the Sea, in order to break the 
Violence of the Waves, and prevent their wafhing and 
carrying away the Land. 

He feems likewife to favour a Propofal made by the 
late famous Gugl-elmini, and {ome others, to let the Tide 
enter the Laguna by more Paflages than it is to go out 
at, in order to make it run out with a greater Velocity, 
and thereby {cour and deepen the Channels. But he 
thinks this Contrivance will {carcely perform all chac 
is expected from it; befides that, it will be attended 
with great Difficulties in making Works, and Flood- 
gates of a fufficient Strength, to refift che Violence of 
the Waters. 

He occafioaally combats the Opinion of Guglielmini, 
and moft other Maihematicians who have thought up- 
on the Subjeat, that in order to give a greater Velo- 
city to the Water of a River, thereby to {cour and 
cleanfe the Channel, it is proper to make the Outlet 
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“garrower. This our Author maintains to be oftnor 
falfe, than true, and. endeavours to fhew from his 
Theorem above-mention’d, that making: the Ourlee 
narrower, will frequently caufe the man Velocicy of the 
Waters to become Iefg thas it was before. But whe- 
ther a Propefition of facn Confequence, and fecmingly 
fo well fupported by Reafon and Experience, ought 
to be condemn’d upon the Authoricy of a Theorem 
founded only upon a tentative Calculation, muft be 
lefe co the Judgment of the Learued. 


Il, Apollonii Pergzi Conicorum. Libri Ofto, e& Se- 
reni Antiflenfis de Seéticne. Glindri (> Coni Libri 
duo. Fol. Reg. -E Theatro Oxon. 1710. 


HE worthy Curators’ of: the Oxford- Prefs having 
obliged che. Publick. witha very:-elegant Edition’ of 
the Works of Euclidy Greco-Latiné; were pleas’d far-— 

ther to proceed ia the laudable Intention of giving the reft 
of the ancient Greek Mathematicians in the fame beautiful 
Form: In this Defign they were chiefly animated by the 
late learned and beneficent Dean of Chrift-Churcb, Dr. Henry 
Aldridge, who pitching upon Apollonius, as moft proper to 
fucceed Euclid, engaged the two Savilian Prefeffors to take 
upon them the Care and Pains of the Edition: Dr. David 
Gregory promifing his Affiftance-as co the: ficft Four Books, 
which are itil extant in Greek: and Dr. Edm. Halley under- 
taking to tranflate the Fifth, Sixch, and Seventh Books out 
of arabick (in which Language they were cnly to be 
found ) and to endeavour to reftore the Eighth, long fince 
wholly loit, Bue Dr. Gregory foon after dying, the Care 
of the Whole devolved on Dr. Halley, who hath fpared no 
Pains to render the Work complete. 

He in his Preface cells us what Elelps he had to perfe& 
the Text, That he had the ufe of two Greek A258. of the 
firft Four Books, one of which was Sir Henry Savil’s, and 
is in the Savilian Stady at Oxford, the other is now in the 
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Royal Society's Mufewm, having been lately prefented them: 
by. chat skilfal Mathematician Mr. William Fomes, F.R. S. 
That he had only one Manufcript of Extocias’s Commen- 
tary, out of che Bodley Library ; and two Greek Copies, from 
the Savilian Study, of Pappuss Colle@ions, out of whofe 
9th Book he took the Lemmata, which ferve asa Comment 
on the more difficult Places of his Author; and that he was 
forced to revife and correct the Millakes and Improprietics 
of the Latin Tranflation of Commandine. 

As tothe latter Books, which were only in Arabick, he 
informs us, that he made ufe of the Bodley Tranfcripe of 
a Manufcript that is at Leyden, which it felf is a late Co- 
py of that ancient Arabick Book of the Conicks, heretofore 
Golius's, but fince purchafed by that great Patron of Uni- 
verfal Learning, Narciffus late Primate of Ireland, who was 
pleafed to favour him fo far as to fend over into England 
this Ociginal Book whereby he not only amended feveral 
Faults committed by the Copyifts in a double Tranfcrip- 
tion, bue was alfo affured that this Arabick Book was a ver- 
bal Tranflation from the Greek; the fame Schemes marke 
with the fame Letters, and the whole Context being the 
fame in the firft four Books of it, as in the Greek Apollo 
nius This valuable Manufcript, with about 800 others, 
Oriental and Greek, has fince, by the Donation of that moft 
venerable Prelate, made a noble Acceflion to the Bedley Li- 
brary, wherein it is now depofited. It appears by an Epi- 
graphe at the end, to have been written in the Year of 
Chrift 1303, and co have been a Copy of a Tranflation of 
the Conicks, made fome Ages before by Thebit Ben Corab, 
but then newly revifed by that famous Perfian Mathemati- 
cian Nufir-eddin, who flourifh’d about the middie of our 
thirteench Century. 

Befides this, the Ediror tells us, that on occafion he 
confalted another drabick Manufcripe ( heretofore Ravius’s ) 
of ereat Antiquity, being an Epitome of the fame Books by 
Abdolmelee of Sehiraz, every where agreeing in the Order 
and Argument vith the former, but abridg’d. So that ha- 
ving had chefs Ueips, he is in hopes that he has fo far re- 
trieved chofe Liree Books of pollonias, thac the Lois of the 
Greek Text may henceforch be lels lamenred, ay 
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The Eighth Book of thefe Conicks, was wanting in the 
Greek Copies even before the Tradu@ion of them into Ara- 
bick by Thebit: But it having been obferv’d ‘that there 
was a very near relation beeween the Arguments-of: the 
Vilth and VilIch Books, for chat the lame Lemmata of 
Pappas Were common co them both, which are different to 
ali che reft, ic feemed chat the Theoremate Dioriffica of the 
Vilth Book were detigned to determine the Limits of the 
Problewata Di-vijnéna of the Vilith; and therefore fuppo- 
fing what thofe Problems might have been, and their Order 
from thae of the faid Theorems, Dr, Halley. has in XX MUL 
Propoiitions given the Analyfes and Synthefes of them, afeer 
the Method cf the Ancients, every where following the 
Steps of Apollonius to be found in his Vilech Book. This he 
calis Conicorum Liver OGfavus reffitutus, and mav feive che 
turn, till fuch time as the Original Eighth Bock come to 
lighr ; if that be not now to be defpair’d of. 

Becaule of the Affinicy of the Subjed&, he hath fubjoin’d 
the two Books of Serenus. Antiffenfis, the Greck- Text of 
which was never before in print. This wes procured by 
the abovefaid Reverend Dean of, Chriffehurch, Dr. Aldrich, 
in a collated Capy of three Manufcripts. extane in the 
King’s Library at Paris, and by him, according to his wont- 
ed Goodnefs and Generofity, freely communicated for the 
ufe of the Pablick. To this alfo is added the Latin 
Tranflation of Commandine, which in many Cafes needed 
Caltigation. 

As co the Authors themfelves lictle needs be faid, they 
having ftood the Teft of fo many Ages, and been highly 
valued by the Learned in all Times, efpecially the Conicks, 
juftiy efteemed a Malterpiece in the Geometry of the An- 
cienis: So thac it may feem ftrange, that a Book fo ex- 
celling in its kind fhou!d noc till now have been printed 
in its native Greek, a Tongue fo peculiarly adapred to Marthe. 
matical Purpofes. But this prefent Edition may. make am- 
pie Amends, the Paper and the Elegance and Correatneis of 
tae Print being remarkable. The Book is now to be had of 
Mc. Chriftopoer Bateman in Pater-nojber Row, London. 

Printed for W. and F. Znnys, at the Prince’s Arms 
in St. Pas!'s Church-yard. 1718, 
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I. Confiderations on the Change of the Latitudes 
of fome of the principal fixt Stars, By Edmund 
Halley, R.S. Sec. 


Aving of late had occafion to examine the quan- 

tity of the Preceffion of the Equinoctial Points, 

J took the pains to compare the Declinations of the fixt 
Stars delivered by Prolomy, in the 34 Chapter of the 7th 
Book of his A/mag. as obferved by Timocharis and Ari- 
fiyllus near 300 Years before Chrift, and by Hipparchus 
about 170 Years after them, that is about 130 Years 
before Chriff, with what we now find: and by the re- 
fule of very many Calculations, | concluded that the 
fixe Stars in 1800 Years were advanced fomewhat more 
than 25 degrees in Longitude, or that the Preceffion is 
fomewhat more than 50" per ava. But that with fo much 
uncertainty, by reafon of the imperfect Obfervations of 
the Ancients, that I have chofen in my Tables to adhere 
to the even proportion of five Minutes in fix Years, 
which from other Principles we are affured is very rear 
the Truth. But while I was upon this Enquiry, | was 
furprized to find the Laticudes of three of the principal 
Scars in Heaven directly to contradiét the fuppofed-great- 
er Obliquity of the Esliptick, which {eems confirmed by 
the Latitudes of moft of the reft; they being fer down 
in the old Catalogue, as if the Plain of the Xarths Orb 
had changed its Situation, among the fixt Stars, about 
20’ fince the time of Fvipparchus. Particularly all the 
Stars in Gemini are put down. thofe co the Nori bard of 
the Ecliptick, with fo much Jefs Lat ude haa we find, 
and thofe ro the Soxthward with fo auch :sore Southerly 
Lati- 
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Latitude. Yet the three Stars Palilicinm or the Bulls 
Eye, Sirius and Aréfurus do contradict this Rule di- 
rectly: for by it, /alilicium being in the days of [ip- 
parcous in about Lo gr. of Taurus ought to be about 15 
Mia. more Seatéer’y than ac prefent. and Sirius being 
then in abour £5 of Gexin? ought to be 20 Min, more 
Southerly than mows yer & contra # telomy piaces the Ark 
20 Min. ana che other 22 more Nortiirly in Laticude 
than we now find them. Nor are thefe errors of Tran- 
feription, but ars proved to be mpht by the ¢cclinations 
of them fee down by Ptolemy, a obferved by Zimocharis, 
Hipparchus and himfel', which thew shat thefe Laticudes 
are the (ame asthofe Authors intended. Asto =réfarxs, 
he istoo near the Equinodétial Colure, to argue from 
him concerning the change of the Obiiquity of the 
Ecliptick, bue Prolomy gives him 33' more North Leti- 
tude than he now has; and that greater Latitude is fike- 
wife confirmed by the Declinations delivered by the a- 
bovefaid Obfervers. So then all chefé three Stars are 
found to be above half a degree more Southerly at chis 
time than the Antients reckoned them. When on the 
contrary at the fame time the bright Shoulder of Orisx 
has in Ptelomy almoft a degree more Southerly Latitude 
than at prefent. Whar fhall we fay then? ‘ris icacce 
credible thar the Antients could be deceived in {0 piain 
amatter, three Ob{ervers confirming each ocher. Again 
thefe Stars being the moft conipicuous in Heaven. are ia 
ail probability the neareft co the Earth, ane if they have 
any particular Motion of their own, ict 1s moft like'y 
to be perceived in them, which in (o longa ti.ae as . 800 
Years may fhew ic felf by the alteration of their placcs, 
though it be urterly inspercepribie in the fpace of a fin- 
gle Century of Years. Yet as to Sirizs it may be orler- 
ved that Zycho Brahe makes him 2 Min, more Meridor 
than we now fnd him, whereas he evght to be above ag 

much 
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much more Sosthirly from bis Ecliptick, (whofe Obliqui- 
ry he makes 2 > greater than we elteem it at prefent) di- 
fiering inthe whole 4 Min Cne half of this difference 
may perhaps be excufed, if refraQion were not allowed 
in this “ale by 7ycho; yer two Minutes, in fuch a Star 
as Sirfa#s, is fomewhat too much for him to be mifta- 
ken 

But a further and more evident proof of this change 
is drawn from the Obiervatioa of che application of 
the Moon to Palileiua Aaxo Chriffi 509 Mart. ty, 
when inthe beginning of the Night the Moon was 
feen to follow that Star very near, and {-emed to have 
Eclipfed it, @reSare gap oasro my aby aw Snclopder 
paper 775 ~naplas meesQevacs 78 wey wliopave pepus. te Stella 
appoltts erat parti per quar bif-cacatur limeas Lune illami- 
nats, as Builialdus, to whom we are deholden for this 
Antient Oblfervation has tranflared it. ‘Now from the 
undoulbred priacipies of Afronomy, it was im:peftible 
for this to be true at 4th-ns, or near it, untefs rhe 
Latitude of Palilicinm were much Jefs than we at this 
time find it. Vide Bullialdi aftr. Philitaica, pag 172. 


This Argument feems not usworthy of the Royal So- 
cietys Confideration, to whom 1 humbly offer the plain 
Fat as { find ic, and would be glad to have their Opi- 
nion. 

But whether ic were really true. thae the Obliquity of 
the Ecliptick was, in the time of Z/ipparchas and Prole- 
my. really 22 Min. greater than now, may well be que- 
{tioned ; fince Papius Alexandrinus, who lived but about 
200 Years after Ptolemy, makes it the very fame that 
we do. Vide Pappi Collect. Lit. Vi. Prop. 35+ 


VW. An 


Il, An Account of fome Experiments fhown before 
the Royal Society 5 with an enquiry into the 
canfe of the Afcent and Sufpenfion of Water in 
Capillary Tubes. ‘By James Jurin, M.D. and 
R, Soc. S. 


* Ome Days ago a Method was propofed to me by 
\ ) an ingenious Friend, for making a perpetual Mo- 
tion, which feem’d fo plaufible, and indeed fo eafily 
demonttrable from an Obiervation of the lace Mr. Hawks~ 
ee, {aid to-be grounded upon Experiment. that, tho’ 
I am far from having any Opinion of attempts of this 
Nature, yet, { confefs, 1 could not fee why it fhould 
not fueceed. Upon tryal indeed I found my felf difap- 
pointed, Bur as fearches afcer things impoffible in 
themfelves are frequently -obferv’d to produce other 
difcoveries unexpected by the Inventer; fo this Pro< 
pofal has given occafion not only to rectify fome mi- 
flakes into which we had been led, by that ingenious 
and ufeful Member of the Royal Sosizty above named, 
but likewife to deteét the real Principle, by which 
Water is raisd and fulpended in Capillary Tubes, 
above the Level. 

Asy Fritad’s Propsfal was as fol-ows. 

Fig}. Lee ABC bea capillary Siphon, composd 
of two Legs 4B, BC, unequal both in length and 
Diameters whofe longer and narrower Leg 4B ha- 
ving its orifice A immer in Water, the Water will 
rife above the Level, till ir fills the whole Tube 4 B, 
and will thea continue fulpended. If the wider and 
fhorter Leg BC, be in like manner immerft, the Warer 

Bb bbbb will 
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will only rife to fome height as FC, lefs than the entire 
height of the Tube BC, 

This Siphon being fill'd with Water. aod the Orifice 
A funk below the Surface of the Water DA, my Friend 
reafons thus. 

Since the two Columns of Water 4B and FC, by 
the Suppofition, will be fufpended by fome Power ating 
within the Tubes they are contain’d in, they cannot de- 
termine the Water to move one way, orthe other. But 
the Column B F, having nothing to fupport it, moik 
defcend, and caufe the Water to run out at C. Then 
the preffure of the Atmofphere driving the Water up- 
ward through the Orifice 4, to fupply the Vacuity, 
which would otherwife be left inthe upper part of the 
Tube BC, this muft neceflarily produce a perperual 
Motion, fince the Water runs into the fame Velffel, 
out of which it rifes. Bur the Fallacy of this reafoning 
appears upon making the Experiment. 

Exp.t» For the Water, inflead of running our at 
the Orifice C, rifes upward towards F, and running all 
out of the Leg BC, remains fufpended in the other 
Leg to the height 4 2. 

Exp.2z. The fame thing fucceeds upon taking the 
Siphon out of the Water, into which its lower Orifice 
4 had been immerft, the Water then falling in drops 
out of the Orifice 4, and Randing at laf at the heighe 
AB. Bue in making thefe two Experiments itis ne= 
ceflary that 4G the difference of the Legs exceed FC, 
otherwife the Warer will not run either way. 

Exp. 3. Upon inverting the Siphon ful of Water, ir 
continues without Motion either way. 

The reafon of all which wiil plainly appear, when 
we come to difcover the Principle, by which the Water 
is {ufpended in Capillary Tubes. 

Mr. 
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Mr. Flawksbee’s Obfervation is as follows. 
Fiz.2, Let ABFC be a capillary Siphon, into 
the which the Water will rife above the Level to the 
height CF, and let BA be the depth of the Orifice 
of its longer Leg below the Surface of the Water DE. 
Then the Siphon being fill’d with Water, if B A be not 
greater than C F, the Water will not run out at 4, but 
will remain fulpended. 

This feems indeed very plaufible at firft fight. For 
fince the Column of Water FC will be fufpended by 
fome power within the Tube, why fiould not the Co- 
lumn B 4, being equal to, or lefs than the former, 
continue fufpended by the fame Power 2 

Exp. 4. In fa&, if the orifice C be lifted up out of 
the Water D &, the Water in the Tube will continue 
fufpended, unlefs B A exceed FC, 

Exp. 5. But when C is never fo little immerft in the 
Water, immediately the Water in the Tube runs out in 
drops at the Orifice 4, tho’ the length 4B be confide- 
rably lefs than the height .C 7. 

Mr. Hawksbee in his Book of Experiments has advan- 
ced another Obfervation, namely, that che fhorrer Leg 
of a Capillary Siphon, as 4B FC, muft be immerft in 
the W:ierto thedepth FC, which is equal tothe height 
of the Columa, that would be fufpended in it, before 
the Water will run out ac the longer Leg. 

Exp.6. from what mifiake this has proceeded, I 
cannot imagine; for the Warer runs cut at the longer 
Leg, as foon as the Orifice of the fhorter leg comes 
to touch the Surface of the flagnant Water, without 
being at allimmerfi thercin. 

Eaving proceeded thus far in obedience to the com- 
mands of this iUluftrious Society, 1 beg leave to go a 
liccle farther, and co enquire into the caufe of the aicent 
and (ulpenfion of Water in capillary Tubes. 

Bbbbbb 2 That 
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That this Phenomenon is no way Owing to the 
preffure of the Atmofphere, has been, [think tuificicnt- 
ly prov’d by Mr. Avarkséce’s Experiments. 

And thar the caufe affign'd by the fame ingenious 
and inquifitive Perfon, namely the attrakion of the 
concave Surface, in which the fufpended Liquor is con- 
tain’d, is likewife infufficient for producing this effed, 
Ithus demonffrate. 

Since-in every capillary Tube the height, to which 
the Water will {pontaneoufly afcend, is reciprocally as 
the Diameter of the Tube, it follows, that the Surface 
containing the fufpended Water in every Tube is al- 
ways a given Quantity: bue the Column of Water ful: 
pended is, as the Diameter of the Tube. Therefore, 
if the attraction of the containing Surface be the caufe 
of the Waters fufpenfions it will follow, that equal 
caufes produce unequal effects, which is abfurd. 

To this it may perhaps be objected, that, in two 
Tubes of unequal Diameters, the circumflances are di- 
ferent, and therefore the two Caufes, tho’ they be equal 
in themfelves, may produce effects that are unequal. 
For the lefler Tube has not only a greater Curvature, 
but thofe parts of the Water, which lie in the middle of 
the Tube, are nearer to the attracting Surface, than in 
the wider. But from this if any thing follows, it mutt 
be, chat the narrower Tube will f{ulpend the greater 
quantity of Water, which is contrary to Experiment. 
For the Columns fufpended are as the Diameters of 
the Tubes. 

But as Experiments are generally more fatisfaCtory 
in things of this nature, than Mathematical reafonings, 
it may not be amifs to make ufe of the following, 
which appear to:me. to. contain an Axperimentum Cru- 
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Fig, 3; Tire Tube CD is compofed of two Parts; in 
the wider of which the Water will rife {pontaneoufly 
tothe height BF, but the narrower Part, if it were of 
a fufficient length, would raife the Water to a heighe 
equal to C D 

Exp. 7. This Tube being fill’d with Water, and the 
wider end C immerft in the flagnant Water 4B, the 
whole continues fufpended, 

Exp. 8. Fig. 4. The narrower end being immerfi, 
the Water iramediately fubfides, and flaads at laf az 
the height DG equal to BF 

From which it is manifeft, that the fufpenfion of the 
Water in the former of thele Experiments is not owing 
tothe attrrafion of the containing Surface: fince, if 
that were true. this Surface being the fame, when the 
Tube is inverted, would fulpend the Water at the fame 
height. . 

Having fhown the infufficiency of this Hypothefis, 
I come now to the real caufe of that Phenomenon, 
which is the attraction of the Periphery, or Section of 
the Surface of the Tube, to which the upper Surface of 
the Water is contiguous and coheres. 

For this is the only part of the Tube, from which the 
Water muft recede upon its fubfiding, and confequently 
the only one, which by the foree of its cohefion, or at- 
traction, oppofes the defcent of the Water. 

This likewife is a caufe proportional co the effec, 
which. it produces; fince that Periphery, and the Co- 
lumn fufpended, are both in the fame proportion as the 
Diameter of the Tube. 

Tho’ from either of thefe particulars it were eafy to 
draw ju{t Demonftration, yet to put the matter out of 
all doubt, ic may be proper to confirm this affertion, 
as. we have done the former, by actual Experiment: 

Be 
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Hie. 5. Ler there'core EDC be a Tube, like 
that mace ule of in che 7th and Sta Experiments, ex- 
cept thac che nascower Part is of a greater length; and 
let 4F and BG be the heights, to which the Water 
would (ocatancoufiy ric inthe pve Tubes ED and DC, 

Exp. >. ‘f this Tube have its wider Orifice C im- 
merft into the Water 4 £, and be fill’d to any height 
lefs than the lengch of the wider Fart, the Water will 
immediately fubfide to a icve! with the point G; but if 
the Surface of the contain’d Water enter never fo little 
wichin the {maller Tube ED, the whole Column DC 
will be fulpended, provided the iength of that Column 
do not exceed the height 4 F. 

In this Experiment it is plain that there is nothing 
to fuflain the Water at fo great a height, except the 
contact of the Periphery of the leficr Jube, to which 
the upper Surface of the Water is contigucus, For the 
Tube OC, by che Suppofition, is not abie to iupport the 
Water at a greater height than 8G. 

Exp. to Fig.6. Whenthe fame Tube is inverted, 
andthe Water is raisd into the lower extremity of the 
wider Tube C D. it immediately finks, if the lengch of 
the fufpended Column D A be greater than B; where- 
as in the Tube D £ it would be fufpsnded to the height 
AF. From which it manifeftly appears, that the ful 
penfion of rhe Column DAZ does not depend upon the 
attraction of the Tube DZ, but upen the Periphery of 
the wider Tube, with which its upper Surface is in 
contact. 

For the fake of thofe, who are pleas’d with {eeing the 
fame thing fucceed in diferent manners, we f{ubjoin the 
two following Experiments, which are in fubflance the 
fame with the oth and 1oth. 

fiz.7. AB isa Siphon. in whofe narrower, and 
fhorter Leg 4B, if it were of a fufficient length, might 

. be 
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be fufpended a Cotunin of Water of the height EP: bur 
the longer and wider Leg BC will fufpend no more 
thaa a Column of the Jengch G 42. 

Exp. 1t. ThisSiphon being filld with Warez, and 
heid in che ome Potition as in the Figure, the Water 
will not rya out at Cthe Orifice of the longer Leg, un- 
lefsD C, the difference of the Legs 4B and &C, cxceed 
the length EF. 

Fiz 8 Exp. v2. If the narrower Leg SC be long- 
er than 48, the Warer will run our at C, if DC the 
diference of the Legs exceed ZF; otherwife it will 
remain fufpended. 

In thefe two Experimentsit is plain, that the Columns 
DC are fulpended by the attraction of the Periphsries at 
A, fince their lengths are equalto Z F, orto the length of 
the Column, which by the fuppofition tho(e Peripherics 
are able to fupport; whereas the Tubes BC will {uftain 
Columns, whole lengths are equal to G H7. 

Tho’ thefe Experiments feem to be conclufive, yet 
it may not be improper to prevent an Objection, which 
naturally prefents it felf, and which at firlt view may 
be thought fufftcient to overturn our Theory. 

Fiz.5. For fince a Periphery of the Tube £ D is 
able to fuftain no’ more than a Column of the 
length AF, contain'd in the fame Tube; how comes 
it to {uftaina Column of the fame length in che widee 
Tube DC, which is as much greater than the former, 
as the Section of the wider Tube exceeds that of the 
narrower ? 

Fiz.6. Again, if a Periphery of the wicer Tube 
DCbeable to fuflain aColumn of Water in the fame 
Tube, of the length BG; why will it fupport no more 
than a Column of the fame length in the narrower 
Tube Z D? 

Which 
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Which Queries may likewile bs made with regard 
to the rith and 12th Experiments. 

The anfwer is cafy, forthe Moments of thofe two 
Coiumns of Water are preciiely the fame, as if the fu- 
{taining Tubes & D and C D, -were.continued down to 
the Suriace of the fagnant Water 4 B; fines the velo- 
cities of the Water, where thofe Columns grow wider, or 
narrower, are to the velocities ar the attracting Meriphe. 
ries, reciprocally as the different SeGicns of the Cor 
lumins. 

Lig. 9. Exp.13. From which confideration arifes 
this remarkable Paradox, That a Veflel being .iven of 
whacfoever Form, as 4.B C, and containing any affigna. 
ble quantity of Water, how great foever; that whole 
quantity of Water may be fulpended above the Level, 
if the upper part of the Veilel C be drawn out into a 
capillary Tube of a fufficient finene(s. 

’ But whether this Experiment will fucceed, when the 
height of the Veficl is greater than that, to which 
Warer will be rais'd by the preffure of the Acmofphere, 
and how far.ic will be aicer'd by a Vacca», J may 
perhaps have the honour of giving an account to the 
Society fone oiher time, not being perfectly fatisty'd 
with thofe Tryals which [have hitherto’ had the opper- 
tunity of making. 

Having difcovir'd the caufe of the fufpenfien of Wa- 
ter in capillary Tubes, it will not be aifficule co 
acccunt {or the feemingly fpontaneous afcent of ir. For, 
fince the Water, that enters a cacillary Tube as foon 
as it’s Urifice is dipt thercin, has i¢’s gravity taken off 
by the atrra@ion of the Veriphery with which it’s up- 
per Surface is in contact, ic muft neceflarily rife high- 
er, pacly by the preflure of the flagnant Water, and 
partly by the attraction of the Peripnery immediarcly 


above that, which is already contigucus to it. 
Ie 
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Te might now be fhown, how naturally the various, 
and feemingly contrary appearances of the above 
mention’d Experiments are deducible from this Theory 5 
bur this is fo eafy, that icis needlets to infift upon its 
and our difcourfe upon this minute Subject has been 
already fo tedious, that wecould fcarce hope for Pardon, 
uniefS ic were directed to thofe, who are fenfible to 
how many of the greater, and more confiderable, Phx. 
nomena of Nature this Doctrine is applicable. 


PS. When this Paper was reading before the So. 
ciety, J found that our incomparable Prefident was 
already acquainted with the above-mentioned Principle, 
and I have fince met with feveral Paflages in the 3: 
Query fubjoin’d to the late Edition of his Opricky 
which plainly fhew, that he was Mafter of it, when 
they were writtcn. 

Ymuft do the fame Juftice to that excellent Mathema- 
tician Mr. John Machin, Profeffor of Aftronomy in 
Gre(ham College. 

To thefe two worthy Perfons I am obliged for the 
following Obfervation, That, what I call a Periphery, 
or Section of the concave furface of the Tube, is really 
a {mall Surface, whofe Bafe is that Periphery, and 
whofe height is the diftance, to which the attractive 
power of the Gla{s is extended. 
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Ill. De Motu Aquarum fluentinm. Authore eodem 
D. Jacobo Jurin, M. D. 


Quz Motum ex imi vafis foramine defluentis fx- 
pe videmus, tum in ipla re Hydraulica, tum in 
ejus Principiisad Oeconomiam Animalem applicandis, a- 
liis cum Potentiis compararis Cujus Motus quantita- 
tem cum hactenus nemo, quod fciam, rete determina- 
verit, ufurpare folent ejus loco {criptores Hydraulici 
Columnz aquez pondus foraminé incumbentis. Quod 
qui faciunt, id fane neutiquam animum advercunt fieri 
omnino non poffe, ut Motus aliquis cum pondere qui« 
efcente conferatur. Potcric autem Aquz defluentis Mo- 
tus facili opera definiri hunc in modum. 

Fig. 10. Sit SHAH S Aque {uperficies infinita, CC 
foramen circulare in fundo factum, 4B re@a perpen- 
dicularis per foraminis centrum dudcta, SGCCGS Co- 
lumna five Catarata Aquz per foramen CC decur- 
rentis, SGC Curva. cujus rotatione circa Axem 4B ges 
neratur Solidum, five Catara@ta, SGCCGS Aquae- 
nim cum libere, & motu accelerato defcendat ad nor- 
mam corporum omnium gravium, nece(larid. in. mino- 
rem amplitudinem contrahicur, prout majorem velocita- 
tem acquirit inter cadendum, & profluic ex foramine 
CC ca cum velocitate, qux cadendo ab altitudine 4B 
comparatur. 

Velociras autem corporis gravis cadendo genita, ex 
Galilei demonttratis, rationem obtinct {ubduplicaram 
altitudinis. unde cecidit. Quare, fi ducatur ad Curvam 
SGC Ordinata quevis DF. atque ipfa bE vocerur y, 
& 4D x, exponctur velocitas Aqux in fectione AE 

pee 
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porv x, & Fadium ex ca veocitare dudia is ipiam fee- 
lionem per wx xy 

Quod Fagum cf ut moles Aque dato temporis 
fpatio per cam {ectionem tran{cuntiss cumgue cadem 
Aqux moles dato tempore per fingulas Cataradte {ectio- 
nes tranfeat, proinde Factum inud perperuo fibi con- 
flabic, erinque Vx xyoat, & wytaehe 

Que eft Aquatio Curve SGC, cujus partem, intra 
datum vas comprehenfam, delincavic, ejufdemque Ai- 
quaticnem son obfcure indicavit Magnus Newtonus, 
Prep. 36. Lier. 2. Princip. qui primus omnium yveram 
Aque cilluentis velocitatem, ex genuinis Principiis de- 
ductam, Crbi Lirerato expotuir. 

Bit autem ipfa Curva Hyperbolocides quarti Ordi- 
nis, cujus altera Afymptoros eft recta AS ad Horizon- 
tem paraliela, alcera 4B eidem perpendicularis. 

' Hujus Poteflas ef Quadrato-Cubus Ordinate FG, 
ducts ad punctum G, ubi reQa 46, bifecans angulum 
ab Afymptotis comprehenfum, Curve occurrit. 

Spatium SA DES, inter Curvam SG, Ordinatam 
DE & Alymptotos 4D, 4S inclufum, xquale cft qua- 
tuor partibus tertiis ReGtanguli AD, fub Abfcifla 4D & 
Ordinata DE contenti. kfique proinde Spatium S$ HE 
pars tertia ejufdem ReCtangulli. 

Solidum SG EEGS, convolutione {patii S 4A DES, 
circa Axem AD, generatum, duplum eft Cylindri in- 
cumbentis fectioni EE. Unde Solidum cavum, quod 
gignit converfio fpatii SH EGS, circa eundem Axem, 
Cy lindro incumbenii zquale eft. Qua omnia faci'i cal- 
culo inveniuntur per Methodum Fluxionum inveriam. 





Theorema I. 


Aqua ex vafe amplitudinis infinite, per foramen cir- 
culare in fundo factum, decurrente, Motus rorius Ca- 
taractx aquex Herizontem verfus aqualis eft Moti Cy- 

Cececca lindri 
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lindri aquei. fub ipfo foramine & altitudine Aqua, 
cujus velocitas aquct velocitacem Aqux per foramen 
effluentis ; vel xqualis ef. Motui mois Aqux, qux dato 
quovis cempore efiiuit, cujus ca fir velocitas, qua per. 
curratur eodem dato tempore fpatium aquale altitudini 
Aque. | 

Demonfiratio prine partis, 

Ducatur ad Curvam SGC alia Ordinata de, priori 
& quam proxtma. 

Curva cizca Axem AB convers4, generabunt Ordina- 
tx DE, de, Circulos duos, quibus intercipicur Solidum 
nafcens E Eee. Id folidum aquale eft Facto ex alcitu- 
dine Dd duda in fe@tionem EZ, & Motus ejus x 
quatur Facto ex ipfo folido ducte in velocitatem cjuf- 
dem, five Fado ex altitudine Dd, {edtione EE, & ve- 
locitate Aqux in ea SeCtione. Cumque fupra oftenfum 
fit, Factum ex quavis Sectione Cararatte & velocitate 
Aquz in ca Setione, quanticatem-effe conflantem, erit 
proinde Motus totius Cataract xqualis Facto ex quan- 
ticate illa conflante ducta in Summam: omnium alvitudi- 
num Da, five in ipfam .4B, hoc eh, Motui Cylindri fub 
ipfo foramine & alcitudine Aqu, cujus velocitas xquet 
velocitatem Aquz per foramen effiuentis. &. E. D. 

Corel. x. Wata alticudine Agux, crit Mocus. Cata- 
ra in ratione feraminis. 

2, Dato foramine, erit Morus Cataract in ratione 
iefcuplicata-altitudinis, five in ratione triplicata veloci- 
tatis, qua Aqua per foramen exit. 

3. Dato Motu Catara@ex, erie foramen reciprocé in 
raiione fefcuplicata altitudinis, vel reciproc? in ratione 
velocitatis triplicata. 

Demonflratia fecunda partis. 

Moles Aqux dato tempore etluentis eft ad Cylin- 
drum. {ub ipio foramine & altitudinc Aquz, ut longi- 
tudo quam.Aqua efiluens. equabili yelocizate dato ifto 

tempore 
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tempore percurfura fit, ad altitudinem Aqua. Cumque 
velocitas, que tribuitur moli Aquse efilucntis, fic ad 
velocitatem Cylindri reciproce in eadem ratione, erunt: 
Motuum quantitates utringuc xquales. 2. £.D. 

Corol.t. Data alcitudine Aque & mole effluente, 
Motus Cataract eft in ratione inverfa temporis quo 
ifia moles cffluit. 

a. (ata altitudine & tempore, Motus Cataractx eft 
ut moles Aqux tempore ifto efMuentis. 

3. Daro rempore & mole Aquee effluentis, erit Mo- 
tus Cataractx in ratione alticudinis. 

4. Dato Motu Cararactx & altitudine, moles cffluens 
eft in ratione remporis. 

5. Dato Cataraéte. Motu & mole Aque effluentis, 
altitudo eft ue tempus. 

6. Dato tempore & Motu Cataradix, erit Aque 
effluentis moles reciprocé ur alricudo. 


Zheorema MN, 


Fig. 11. Sicapiatur B 4, que fitad BD, ut DG* ad 
DG*— 5C*+; Aqua decurrente ex dato vale Cylin- 
drico femper pleno GGE E, per foramen circulare C C 
in fundo medio fatum, Motus Cataractx aquex Ho- 
rizontem ver{us aqualis erit Morui Cylindri {ub fora: 
mine & altitucine 48, cujus velocicas xquet veloci- 
tatem Aquax per foramen exeuntis; vel eric squalis 
Motui molis Aque que dato quovis tempore efRuic, 
cujafque ea fit velocitas, qua percurratur codem data 
tempore ipatium aquale altitudini 4 8. 

LDemonfivatio prime partis, 

Ducatur 4S ipfi iG parallela, & Afymptotis 4 9, 
AB, per punda G, © deteripta concipiatur Curva. Nei- 
toniana SGC, 

Ur conftcr Aqua altitudo, fupplendus ct exeuntis 
locus Cylindro aquco gzGG, delcendente cum ea ve 

locitate 
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jocitate uniformi, que acquiritur cacendo ab 4 ad D, 
guemadmodum docct Vir incomparabilis Propofirione 
pradicta, 

Motui hujus Cylindri xquatur, per Theorema fupe- 
—rius, Motus Cararale SSGG, Ergo Motus Aqux def- 
cendentis, cum fic compofitus ex Motu Cylinda aquei 
egGo, & Moru Cararate GGCC, xqualis eft Morui 
Cataradx integrz SGCCGS, be. per Theorema pri- 
mum, Morui Cylindri aquei fub foramine & alucudine 
4B, cujus velocitas xqualis fic velocitati Aquex per fo- 
ramen cecurrentis. 9 F. D. 

Pars fecunda fequitur ex priore. 

Corol. 1. Oriuntur hinc omnia Propofitionis preceden- 
tis Coroliaria, fubfticuendo altitudinem AB, pro Aquz 
altitudine, 

2. Si vas alia figura fueric, atque Cylindrica ; aut 
foraminis figura pro circulari fuerit quadrava, triangu- 
lavis, vel qualifcunque; aut ipfum foramen ron fit in 
medio fundo fitum, vel etiam in latere vafis fadum; 
idem erit Motus Cataracte, {cilicer xqualis Motui init 
maris aquei fub fcramine & altitudine 4B, cujus ve- 
locicas par fit velocitati Aqua cflluentis. Nam eadem 
Aquz moles, cumcadem velocicate arque in priori Hy- 
pethefi, tum per ipfum foramen, tum per fingulas Ca- 
taracte fectiones tranfibic. 

3. Si vafis Diameter permagnam rationem obtineat ad 
Diamectrum foraminis, negligt poterit altitudo 4D, & 
vafis ipfius altitudo pro altitudine Cylindri, vel Prif 
matis aquci, ufurpari. 

Hactenus cafum illum particularem, quo Aqua, Gra- 
vitatis vi, ex vafe defluit, feorfim confideravimus. Id 
eo fecimus lubentius, tum quod illum fere folum adhi- 
bere foleant Mathematici, quoties agitur de Fluidorum 
impetu, tum quod Curve Hyperbolice fupra expofitam 
proprietatem, qua Catarattam Aque defcendentis for. 
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mat, non indignam -cenfeamus contemplatione Geome- 
trarum, Alioqui portuiffet ifte cafus nullo negotio de- 
duci ex Theoremace generali, quod proximo loco pro- 
ponemus. 


Theovema Ul. 


Fig. rz. Aqua flaente per Canalem plenum quem 
cunque 48 D fecundum hucam E F, cui fit perpeadi- 
culare utrumque Caxalis oriicium AB & CD, Motus 
Aqux verfus Orificium C0, five Motus impedimenti, 
quod in ipfo orificio oppofitum fiat Motum cotius A- 
quz, xquali: eft Motui Prifmatis aquei fub qualibet 
Sectione Canalis C77 & linea direGionis, five longicu- 
dine Canalis ZF, quod moveatur eadem cum veloci- 
tate, qua Aqua fluit per iftam SeCtionem: five xqualis 
Motui molis Aque, que dato quovis tempore efiluit 
ex Canali, cujulque ea fit velocitas, qua percurratuc 
codem dato tempore {patium axquale longitudini Cana- 
is. 

Caf 1. Sit linea diretionis rea quevis E F. 

Facile demonftratur pars prima eodem modo, quo 
Theorema primum. Eft enim Factum ex quavis {e<tio- 
ne Canalis CH, & Aqux velocitate in ea Sectione, 
quantitas conftans. 

Pars fecunda fequitur ex prima. 

Caf. 2. Fig.13. Si linea direttionis 4 BCD E, ex 
pluribus rectis 4B, BC, CD, EF, ad fele invicem in- 
clinatis fic compofita, idem erit Aqux Mors, Nam 
Motus Aquez in toto Canali compofite 4 BCD £, con- 
ficitur ex Motibus Aquex in partibus Canalis 4B, £ C, 
CD, DE, additis fibi invicem. Statuimus autem A- 
quam fluentem fecundum ream 4B, mutata ifta di- 
rectione in aliam, qua feratur fecundum ream BC, 
nihil ex Motu deperdere. Leges enim illas, qux in mo- 
tu corporum folidorum obfervantur, quotics corundem 

directio 
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diretio mutatur, Auida non fequuntur. Alioqui flui- 
dum. mutata dire@tione in aliam priori perpendicula- 
rem, penirus fifleretur, quod Experimentis neutiquam 
deprehenditur. Aqua porro ex Vafis foramine exiitens, 
five deorfum, five fecundum Horizontis planum, five 
rea iurfum feratur, eandem obtince velocitatem. Quod 
fi aliquando vei ratiocinio fubtiliori, vel Experimentis 
innoreicet, aliquam Motus imminutionem ex mutata di- 
rectione proficilci, erit ejufdem ratio habenda. 

Si Curva fucrit linea dire@ionis 4B, referetur ad 
hunc Calum, quippe que ex pluribus rectulis con 
feta concipi queat. Fig. 14. 

Caf. 3. Fig, 15. Si divilus fueric Canalis A B in pla. 
res ramos BC, BD, BE, longitudine xquates, caderm 

ratiene invenictur "Aqui Mouus, ufurpando pro linea 

directienis longitudinem ABD, compofitam ex lon- 
gitudine Canalis principis 4B, & longitudine cujufvis 
rami BD. Perinde autem eft, five Aqua a Canaii prin- 
cipe verfus ramos, five a ramis fluxcric verfus prisci- 
pem Canalem. Quod fi rami fuerint inaquales, inve- 
niendus eft Motus Aqux in fingulis ramis, adhibendo 
pro linca directionis longitudinem confe@am ex longi- 
tudine cnjulque rami, & longitudine principis Canalis. 

Nullo negotio deducitur ex Cafu fecundo. 

Caf 4. Fig. 16. Sirami xquales, in quos diftributus 
eft Canalis AB, iterum in Canalem unicum FG coilf- 
gactur, ad Morum Aqux inveniendum adhibenda eft 
pro linca directionis longitude: integra ABD FG, con- 
fecta ex longitudine principis Canalis 4 8, rami cujul- 
vis BDF, & Canalis recompotiti FG, .Si Rami fint in- 
sequales, inveniendus eft in fingulis Aque Motus, & 
corum Motuum Summa Motui Aque in Canali recom- 
pofito addendus. Sequitur ex Cafur, & 3. 

Corel, 1. Data longitudine Canalis, & qualibet Sec- 


tione ejufdem, eric Motus Aquz in ratione velocitatis, 
qua 
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qua Aqua fluit per iftam Sectionem. 

2, Data quavis Se@ione,. & velocitate Aquxe Sectio- 
nem iftam preterfluentis, erit Motus Aqux ut longitu. 
do Canalis. 

3. Data Canalis longitudine, & velocitate Aque in 
quavis Sectione, erit Aguz Motus in ratione  illius 
secionis. 

4. Dato Motu Aquz, & aliqua Sectione, erit longi- 
tudo Canalis in ratione inver(a velocitatis. 

5. Dato Aque Motu, & longitudine Canalis, eric 
Setio quevis reciprocé ut velocicas. 

6. Data velocitate in qualibet Seftione, & Motu 
Aquz, erit ifla Sectio in ratione reciproca longitudi- 
nis. 

7. Data longitudine Canalis. & mole Aquz certo 
quovis tempore efiiuentis, eric Aqui Motus reciproceé 
ut iftud tempus. 

8. Data Canalis longitudine, & tempore, erit Aquz 
Motus ut moles effluens. 

g. Dato tempore, & mole Aqux effluentis, erit Aquze 
Motus ut longicudo Canalis 

10. Dato Motu Aqux, & longitudine Canalis, moles 
effiuens eit in ratione temporis. 

11, Dato Aqua Motu, & mole efiluente, erit tem- 
pus ut longitudo Canalis. 

12 Dato tempore, & Motu Aquz, erit moles eflfluens 
reciproce ut longitudo Canalis. 

£3. Si bine moj-s Aque motu contrario in diredum 
occurrant. & pares fine utrinque tum fuperficies quibus 
in fe invicem impingant, tum velecitates quibus iite 
fuperfcies in adverfum moveancur, fueric aurem altera 
moles Aqux purtuix uni wqualis, alera Aqua omnis 
Oceano contenta, vel etiam quantiras Aqux infimita 5 
fieri peteit ut una ifta gutrula Aquam ormnem Oceani, 
Vel quantitatem Aqux infinitam, non folum tuitinear, fed 
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pot occurfum, eademae prius velocitate, ipfain plagam 
eandem mvyert pergat, eadem iliam in partes concra- 
rias repellat. Quod eft mirabile i aradoxon in re Hy- 
drau.ica. 

14. Sicerta moles Aqux, per canalem ex cubis duo- 
bus cylindricis, Diametro inzqualibus, compofitum, a 
tubo ampliore verfus anguftiorem fuat, & motus A- 
qu neque minuatur inter fluendum neque augeatur, fir 
mul ac prima pars Aquee tubi minoris initium ingrefla 
fucrir, ftatim rardius flucre incipiet, & concinuato eiiue 
xu ex tubo latiore in angufliorcm, gradatim magis retare 
dabicur Aqua in tubo anguitiore u‘que dum tota in 
eum tubum perveneric. Contrario modo res evenier, 
fluence Aqua 4 tubo minore verius ampliorem. Quod 
eft alterum Paradoxon in re Aydiaulica. Ponitur au- 
tem Aqua ubique fibi cohzrere 

Oriuntur bina ifia Corollaria ex Cafu 1. 

15 Ex ( a{u fecundo datur Mechodusxilimandi Motum 
Sanguinis in qualibet Arceria. 

16, Waris quibufcunque Arteriis binis, xequalem Sane 
guinis molem tranfmittentibus, major eft impetus San- 
guinis in Arceria a Corde remotiore quam in propiore. 
Quod eft Paradoxon notatu digaum in Occonomia A+ 
nimali. 

17. Ex Cafu tertio oritur alrerum Paradoxon in Oe- 
conomia Animali, nempe majorem effe Sanguinis mo- 
tum five impecum, in Arterns omnibus Capiilaribus fi- 
mul fumpris, quam in ipla Aorta. item, major eft in 
Capil'-ribus Venis, quam Arrteriis. 

18 Ex Cafu quarto deducitur Methodus de 
morum Sanguini> in quavis Vena. 

19. Ex codem deducicur tertium in Qecononvi: “nie 
mali Paradoxon, nempe majorem ¢fle sanguinis iripe- 
tum in Vena quavis, quam in Arteria ci Venx refpoae 
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dente, & proinde majorem effe in Vena Cava, quam in 
Aorta. 


Protlema 1. 


Invenire rnotum Aeris ex Pulmone effluentis. 
Sit / = Longitude rotius ductus aerei, ab Ore & Na- 
ribus ad cxtremos ramos Trachze. 
q == ‘Quantitas Aeris mediocti ex{piratione ex Pul- 
mone emiffa. 
2. == Aeris copia validiffima ex{piratione expulfi. 
t == Tempus mediocris ex{pirationis, 
T = ‘lempus ex{pirationis fortiffime. 
Inde, per Theorema 3, Caf. 3, Motus Aeris ex Pul- 


. oe ae os Z 
mone effluentis, in ex{piratione mediocri = t. 


ifima — <2 
fortiffima — a 

Hoc eft, Motus Aeris ex Pulmone exeuntis xqualis eft 
motui molis Aeris, que unica ex{piratione emittitur, 
cujus ea fit velocitas, qua percurratur tempore exipi- 
rationis longitudo cotius Caraiis Acrei. 9. EI. 

Aeris quantitatem ex(piratione mediccri emiflam Vir 
Clariflimus, Aiphonf:s Borellus, fa&o Expeximento 18 
circiter, vel 20 uticiis cubicis definir, Et autem diver 
fa, non folum in diverfis Heminibus, fed eciam tempori- 
bus diverfis, in Foriins eodem. Ipfe Expezimentum in 
hunc modum intited 

Veficx madefactx a parte inferiore pondus appende- 
bam, & aptato cidem {upcrius tubo virreo Diarsetro 
circiter urciali, nazibus obturaris Aerem velicx Jenirer 
intpirabam, per foarius: ctriam minurerum “seun- 
dorum, pondere interim in mena quietceute, Poflea 
Veficam cum Aere inclufo & pondere appenio, fub A. 
quam in vafe Cylindrico contentam, demergebam, nox 
tata diligenter altitudine, ad quain Aqua acto!lcbacur, 
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Deinde; Aere ex vefica exprctfo. irerum eandem- cum 
pondere in ‘quam immitcebam Cuod cum effet factum, 
facile inven@batur. Aque moics gue vali infufa alticudi- 
nem prius notatar cenficerct. Exprrimento cecies repe- 
tito, & additis ibiinvicem: quaniitaiibus fingulis inven- 
tis, earum decima five media mo'cs Aquex vafi infufa, 
reperiebatur 35 unciis cubicis equalis. Quz moles eft 
Aeris vefica. conrentz : & acjecia circiter parte duodcci- 
ma, feu 3 unciis cubicis. ob Acris condenfationem 4 
frigore Aqux factam, cum tempeftas tuerit hyemalis, 
efliciuntur 38 uncie cubice. Pracerea addendum eft 
tantillum, tum propter. Aqve pretienem in veficem, 
tum ob Vaporem qui cum haliru emitticur in humorem 
coactum ; quod fiat neceffe eft ex frigore Aquex, & ve- 
fice madidz centactu. A‘flimavi igirur: Aeris copiam, 
leni exfpiratione emiffam tempore trium minutorum fe- 
cundorum, numero rotundo 40 unciarum cubicarum. 

In ex(piratione validifima ex{pirabam uncias cubicas 
125, tempore minuti. fecundi pnius. 

Hujufmodi autem ex{piratione, cum vehementi Pul- 
monis contentione ad firangulatum fere. continuata, 
220 uncias cubicas ex Pectore emittebam. Unde pa- 
tet, ut id obicer moneam, multo plus Aeris in Peciore 
fupereffe, quam unica: ex{piratione mediocri emitti. 

Si ergo ponatur/ == 2 pedes 

, g == 4 unciz cubicx 
== 125 uncix, cubicz 

i= “ 

72-1" 

Aeris Gravitas Specifica ad Graviratem Aqux, ut £ 
ad 10006. 

Pes Aqux cubicus == 1900 unc. Aveird. 

Eric Motus mediocris Acris Fulmone exeuntis xqua- 
lis motui ponderis Scropulorum 4 & Granorun 9, 
qued percurrat, unciam usam. minuto fecundo ; vei 
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motui ponderis Grani 1 +, quod eodem tempore confi« 
ciat longitudinem 5 pedum &. 7 unciarum. Que eft 
velocitas Aeris per Laryngem effluentis, pofita Laryn- 
gis Se@ione —= + uncie quadrate. 

Motus maximus Acris Pectore expulfi equatur mo- 
tui ponderis uncix. } } circiter, percurrentis unciam u- 
nam minuto fecundo; five motui ponderis grani 1 > per- 
currentis eodem. tempore §2.pedes. Quz eft veloci- 
tas Acris in fortiflima ex{piratione per Laryngem erum- 
pentis. 

Corol. x. Data Aeris copia & longitudine Canalis 
aerei, motus Aeris eft in ratione inverfa remporis ex{pi- 
randi. 

2. Data mole Aeris & tempore, erit motus in ra: 
tione directa longitudinis. 

“3, Data longitudine. & tempore, motus eft ut Ae- 
ris copia. 

4. Dato motu & Aeris copia, erit longitudo in ra- 
tione directa temporis. 

5. Dato motu & longicudine, eric’ Aeris moles di- 
recte ut tempus. 

6. Dato motu & tempore, erit Aeris moles recipro- 
ce ut longitudo Canalis Aerei. 

7. Motus Aéris eft in ratione compofita ex ratione 
quadruplicata Diametri cujufvis homologe ipfius Ani- 
malis, & ratione inverfa temporis ex(pirandi ; vel in ra- 
tione compofita ex ratione ponderis totius Animaiis, 
ratione cjufdem’ ponderis fubtripiicaca, & ratione tem 
poris reciproca, 

Nam pondus Animalis. Diametri cujufvis homologx 
Cubus & moles Aeris expulfi {unc in eadem ratione. Po- 
nitur autem Corpora Animalium Machinas effe fimili+ 
ter factas 

Ach:liam  Longitudinem hic ufurpatam, vel ipfam 
efle concipies Canalis acrei longitudinem, fi Rami omaes 
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Trachex longitudine sxquales ponantur : vel mediam 
inter longitudines diverfas, fi Rami fine inzquales. - 


Problema ih 


Determinare impetum, five impreffionem quam exci- 
pic interna Pulmonuin fuperficies ab Aere extpirando. 

Cum .a@ioni xqualis & costraria fit reactio 5 ne- 
cefle eft, ut, quanto motu urgetur ab interna Pulmonum 
fuperficie Aer ex{pirandus, tanto viciilim ab Acre re- 
pellaturc fuperficies Pulmonum. . 

Unde, per Problema fuperius, impetus ditus in ex- 


fpiratione mediocri = a! 
fortiffima = 2! Q. ET. 


Hinc pofitis iifdem qu in fuperiore poruntur, im- 
petus medioctis Aeris in lulmones zquaics ett morui 
ponderis drachme circiter 17, quod mrauti fecundi tpa- 
tio percurrat unciam unam; vel metui ponderis 1g lie 
brarum cosficientis eodem tempore 7, uncix, qux eft 
velocitas Aeris in coatactu fuperficiei Fulmonis interne. 
Fonimus autem cum Viro Liodtifiimo Facoto Xeilie fue 
perficiem Pulmenis internam 21900 circiter unciis qua- 
dra:.:s sequalem. 

Impecus vero maximus Aeris in Pulmones xquatur 
-motui ponderis uncic circiter £ } moti unciam unam 
minute {cerndo 5 vel motui ponderis 19 librarum, quod 
partem 7; uacie conficiat eodem tempore, Qua eft 
Aeris velocicas ad -{upcriicien Culmonis in ex{piratione 
vehemenii. 

Corol 1. Sequuntur ex hac Propofitione Corollaria 
precedenti fobjuncra. 

2. impetus mediocris incumbens in partem fuperfi- 
ciei Pulmonis, que fit ipfi Laryngis Sectioni xqualis, eft 
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motus ponderis 33; grani, conficientis unciz {patium mi- 
rato fecunao; vel motus grani 1 - quod eodem tem- 
pore percurrat uncix partem 535. Imperus autem maxi- 
mus in parcm fupericiem eft motus ponderis = partis 
grani quod unciam unam; vel motus ponderis grani 
x § quod = unciez fingulis miuris fecundis conficiat. 

3. Impetus Aeris in meciocis ex(piratione in Pulmo- 
nes impreflus, rq iatu: motui Columnx aquex percur- 
rentis unciam u.am minuto fccundo, cujas Columnz 
ba‘is eft ipfa Sulnonum ‘uperfcies inserna altisudo au- 
te-n eit yy unciz. E:igque Columny alcicudo pars 35 une 
ciz, in ex{piratione oma um vehementiffima. 

Impetus incumbens in fuperticiem pa:em circulo 
maximo Globuli sanguinet, in Icni expiratione, eft pars 
7, ponderis Giobuli Sanguinei ; in ex{piratione vehementi 
} ejufdem ponderis, mori uaciam unam minuto fecundo. 
Qua autem ratione Liametros Globulorum Sanguinis 
dimen(us fim, cum ufui effe queat ad aliorum Objecto- 
rum minimorum magnituai:es definiendas, libet obirer 
exponere. Capillum tenuem, & fatis longum, acicule 
piuries circumvolyi, ut omnes convoluriones {efe invi- 
cem accurate contingerent, quod admotum fubinde Mi- 
cro(copium luculenter oftendebat. Deinde cum inter. 
capedinem inter extremas utrinque circumyvolutiones Cit- 
cino ceprflem, candem Scale, quam vocant. Diagonali 
applicabam, {patiumque in Scala repertum per convoiu- 
tionum numerum dividcbam Unde inventa eft unius 
convolutionis Jatirudo, five ipfa Capilli Diameter. Po- 
ftea Capillum eundem, in Segmenta minuzula divifum, 
plano Microfcopii, cui sangumus parurs ira erar illirum 
uc Globuli confpicerenctur ciftinéti, fupzrinfpergebam. 
Ea cum Microfcopio contuerer, reperiebam aliguibus in 
Jocis Capillt Segmenta ira commode cilpofita, ut nume- 
rare liceret, quot Gilobuii Diametro Segmenti oppone- 
rentur. Erant avrem Segmenta Diametro incequa iia, 

“soe 
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quod Capillus renuior verfus extremum fuerit, quam 
propius a Radice, adeo ut jam 7, vel 8, jam 12, 13Vve 
Globuli tran{verfze Sectioni Capilli refponderent, Utro- 
que autem kxperimeato fxpius iterato, xeflimavi rane 
dem mediam Capil'i Diametrum parte 35 uncie, & Dia- 
metram Globuli Sanguinei parte decima Diametri Ca- 
puilt, five parce =. uncie, 

5+ impecus, quem patitur interna Palmonum fuperfi- 
cies ab Aere ex(pirando, minor eft Moru leniifim1 roris 
€ Cxlo decidentis 

Scholtum  Negleéta eft in folutione Problematum 
duorum precedentium impecimenzi confideratio, qued 
Acri ex !ulmone egredienti cbjicicur ex afferctu lacerum 
Arteriz Trachxz, cjulque ramorum : cum id perparvum 
fir, neque ullo experimcnto fatis accurate xitimari pofle 
videatur. Nec fuimus admodum foilict.i de. racionibus 
numerorum exquificé tervandis, cum id unum nobis pro- 
pofitum fuerit, utc methodum exponeremus eftimandi, 
aliquanro certius quam viderur antechac fa2um, vires 
eas, quibus agit Aer inter exfpirandum in vala fangui- 
nea fuperficiem Pulmonis internam perreptantia. Unde 
dignotci poteft, utrum pares fint hex vires effectis iftis 
producendis, quztifdem 4 Dodiffimis quibufdam Scrip- 
toribus Medicis tribuuntur. Quod ‘iberum efto Lectoris 
Scientia Mechanica & Anatomica inftrua@i Judicium. 


Protlema UT. 


Defnire impetum Sanguinis in Wena Cava prope 
dextram Auriculam Cords; five motum Sanguinis per 


omnes Arterias & Venas fluentis, prexrer i ulmona- 


res. 

Sit ¢ == Quantitas Sacguinis una Cordis Syftole in Aor- 
tam = projecti. 

} = Longicudo media duatus integri Arterio-Venof, 

rations habica ramorum longiorum & breviorum 


‘= 
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t <= Temporis fpacium inter binos Pulfus incercep- 


tum. 

Inde, per Theorema 3. Caf 4. impetus queficus 
— 4! 
em t- 


Hoc eft, Impetus Sanguinis in Vena Cava xquatur 
morui molis Sanguinex, que una Syftole in Aortam pro- 
jicicur, cujus ea fic velecitas, qua percurri queac inte- 
gra Arteriarum & Venarum longicudo, temporis fpa- 
tio inter binos Puifus incercepto. 9,8. 2, 

Si in Corpore Humano ponantur 

9 == 2 uncix Avoirds 
l= 6 pedes 


4 

Erit impetus Sanguinis in Vena Cava xqualis mo- 
tui ponderis 12 librarum, quod unciz ynius longitu. 
dinem conficiat fingulis minutis fecundis; feu motui 
ponderis 2 librarum, quod pari temporis {patio percur- 
rat pedem =. Quix ett fere Sanguinis velocitas in Ca- 
va fluentis. Ponimus autem, ex dimenfione Viri Doctis 
fiimt fupra didi, Cavze Se@tionem dodrantem effe un- 
ciz quadrats. 

Corel Oriantur ex hoc Problemate mutatis mutandis 
omnia Probtematis primi Corollaria. 


Problema (V. 


Determinare motum abfolucum Sanguinis in Vena 
Cava; five motum Sanguinis, per omnes Arcerias & 
Venas fluenris ré eter Poulmonales, {ublata Vaforum 
refiltentia. 

Sit velocitas Sanguinis Naturalis, ad eam velocitatem 
qua Saaguis flucrer, dempra omni reliftentia, uc 1 ad ~. 
Cumque per Corel. fuperio-is Problematis, & Coro!. 

Eceees Probl. 
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Probl. 1. Motus Sanguinis fit in ratione velocitatis, 





. xgl . 
crit inde motus quefitus = f ~ QAL 


Quod ii proportio per Experimentam a Viro Cia- 
rifimo fupra leudaro inftiturum inventa, ut Vere pro- 
pingua, admittarur, crit x = 2.5. 

Unde, pofitis iifdem qve in fuperiore ponuntur, 
motus abfo:ucus Sanguinis in Vena Cava xquatur mos 
tui penderis 30 Jibrarum, quod minuto fecundo lon- 
gitudiaem uncialem percurrat; {'vs motsi ponderis 2 
librarum percurrentis eodem temp ‘ie pecem 1 5. Qua 
fere velocitate Sanguis, omni reiiltentia liber, per Ca- 
vam deferretur. 


Problema V. 


Motum Sanguinis invenire in Wena Pulmonali pro*. 
pe finiftram Cordis Auriculam; five metum totius 
Sanguinis per Pulmonem fluentis, 

Prater notulas in Probl. 3. ufurpatas, fit A = Canalis 
Arterio- Venofi Pulmonici media longitudo. 

Unde, per Zheor. 3. Caf. 4. invenitur motus quefi 


tus — 4% 
t 

Hoc eft, motus Sanguinis per Pulmonem fluentis x. 
qualis eft moiui molis Sanguinee, que una Syftole in 
Arteriam Pulmonalem projicitur, obtinentis eam veloci- 
tatem, qua pcriurratur longitudo Arteriaram ac Ve- 
narum 'ulmonalium, tempore inter duos ‘uifus inters 
cepto. Q, EL. 

Si ponatur in Corpore Humano a= I : pes. 

Erit motus Sanguinis in Puimon? zqualis motui pon- 
deris 3 librarum, pcrevrrentis ucciale fhatium miauro 
fecundo,. 

Probleme 


( 765 ) 
Problema Vi. 


Definire momentum Sanguinis abfolurum in Vena 
Pulmonaili. 

Eodem argumento, qued ia Proil 4. ufurparum eft, 
invenitur motus quefitus = 2.5 x, QE 

Poftis vero idem qux fupra ponuntur, motus ab- 
folurus Sanguinis Pulmonem precerfluentis equatur mo- 
tui ponderis 7 ; hbrarum, quod fingulis minucis fecundis 
uncie unius {patium percarrat. 

Scholiumw. Experimento Xeiliano definita eft propor- 
tio, quam obtince Sanguinis per Aortam ejulque ramos 
fluentis velocitas naruralis, ead cam velocitatem qua 
Sanguis per ecofdem flueret, fublata refiftentia Arteria- 
rum & sanguinis precedenti:3. Eam nos proportionem 
ad Sanguinem per ArteriamPulmonalem fluencem tran- 
ftulimus. Quia vel fublaca vel imminuta fecundum 
quamvis rationem refiftentia, quz Sanguini per utram- 
que Arteriam fluenti objicitur, neceflario Sanguis p:ri- 
ter acceleratur in utcaque Arteria. Id enim nifi fiat, 
bini Cordis Veatriculi aut eodem tempore non contra- 
hentur, aut eandem Sauguinis quantitacem non cjicient. 
Quorum utrumvis, abfque {amma totius Machine per- 
turbatione & difcriminic, Geri omnino non poteft. 

Corol. Ad tria Problermata precedentia. . 

Sequuntur hinc Corcllaria Problemati quinte fub- 
jancta, muiatis mutandis. 

Scholinm ad qaatuor Prodlemata fuperiora. 

Notandum Sanguiris velociratem, tum per Pulmio~ 
nem, tum per reliquum Corpus fuentis, cum reipfa «- 
quabilis non fit, hic tamea taiem fingi, ut motus San- 
guinis medius inveniatur. 

Eceege 2 Scholiun 
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Scholinm generale. 

Si cui numeri minus accurati videantur, qui foarfim 
Characteribus {peciofis apponuntur, poterict ilie facili o- 
pera, inventig.per experimenta numeris qui propius ad 
vertim accedant, motruum exempla f{upra pofita. vel Pro- 
pofitionum ipfarum vel Corollariorum ope. corrigere. 
Ignofcat autem nobis Lecor ingenuus, fi per viam ince- 
dentibus nullis pracedentium veftigiis tritam, adeoque 
Erroribus in omnes partes oppertunam, Humani ali- 
quid forte acciderit. 

Damus hanc veniam, petimufque viciffim. 








TV. An Account of the Sinking of three Oaks into. 
the Ground, at Manington in the County of Nor- 
folk. Communicated by Peter Le Neve, E/g; 
Norroy King at Arms, and Fellow of the Roy 


al Society. 


N TJuefday July the 234, of the laft Year, 1717, in 

the Grounds, and near the Seat of Sir Charles 
Potts, Baronec, in the County of Norfolt, and Pari(h 
of Manington, (which lies about mid-way between the 
Market Towns of Afelt and Aylfham, and abour feven 
Miles from the Coaft near Cromer) in the day time, to 
the great aflonifhment of thoie chat were preferc ; firft, 
one fingle Oak, with the Roots and Grsuno about it, 
was feen to tubfice and fink ins che sarih. and noe 
long after, ac abou: go Yords ditancs, ewe omer Oaks 
that were contiguous, funk atce: the fame manner, into 
a much larger Pit; being abouc 33 Foor Diamecer, 
whereas the former is not ful 8. Thefe, as thy 
funk, fell a-crois, fo that obijructiug eaci: Ocher, wy 
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the Roots of one of them reaches the Bottom, whereas 
the fir flands Perpendicular. 

When the firit Tree fuk, it was obferved, that the 
Water boyl'd up inthe Hole; but upon the ening of 
the greater Pic, char Water drain’d off into it, from the 
former, which now continues dry. The sep:h thereof 
to the firm Bottom is nine Foot three Inches; and the 
Tree that ftands upright in it, is 3 Feor 8 ‘aches in 
Girr, and its Trunk about 18 Foot long, hait vi which 
is now within the Pit. In the Bottom of the greater 
Pit, there is a Pool of Water about 8 Foot Diameter; 
whofe Surface is 11 Foot 3 inches below the Ground, 
and the Trees that are in this Pir, are much of the fame 
Jength with the other, buc fomewhat fmailer, the one 
being in Girt 3 Foot 5 Inches, the other but two Foot 
9 Inches 

The Soil on which thefe Trees grew, is Gravelly ; 
but the Bottom is a Quick-fand over a Clay, upon 
which there are Springs, which feed large Ponds ad- 
joyning to Sir Charles Ports’s Houle, at about a quarter of 
a Mile from thefe Holes. 

The Nature of the Soil feems to afford us a reafonable 
conjecture at the Caufe of this odd accident, which 
fome perhaps may be apr to reckon as a Prodigy. The 
Springs running over the Clay at the bottom of a 
Bed of very minute Sand, fuch as vour Quickfands 
ulually are, may rcafonably be fuppofed in many Ages 
to have wafht away the Sand, and to have thereby ex- 
cavated a kind of Subterrancous Lake, over which 
thefe Trees grew: And the force of the Winds, on their 
Leaves and Branches, agitating their Roors, may well 
have loolened the ‘and under them, and occafioned it 
to fall in, more frequently than clfewhere: whereby in 
length of ame the thin Bed of Gravel being only left, 
it enighk becouie unable co fupporc its own weight and 

thac 
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chac of the Trees ic bore. That this is noc a bare con- 
je@turc, may appear from the boyting up of the Water 
at ficft in the Iciler Hoe, and its standing in the bigger 
and lower. And if ic fhall be found thar it was a 
very windy day «hereon this accicent happen’d, it 
will much add to the probability ci this Solusion. 

An accident net unlike this laiciy happened in 
Fleet-ftreet, London. by the defect of the arched Roof of 
a very decp Common-sewer. The arth gradually 
falling into the Sewer, was carried away by ir, fo ag 
net to ob:tru& the Water; and the continual tremour 
of the Ground, occafioned by che conilant pafling of 
Carts and Coaches, by degrees fhook down the + arth, 
fo as to Icave a very great C vern, the ‘Lop whereof 
at length grew fo very thin, that one da. a weighty 
Cart having juft paft it, a great {pace of the Pavement 
funk in, inthe middle of rhe Street, not wiihout hazard 
to a Coach thea driving by. 


omens 





V A Reétification of the Motions of the five Satell ‘ces 
of Saturn; with fome accurate Obfervations of 
them, made and Communicated by the ‘Reverend 
Mr. James Pound. R.S. Soc. 


T is now above thirty Years fince that great Afirs. 

omer Mr. Cafini communicated co the World tis 
difcovery of cwo new Sarellites of Satura, which wade 
their number Five ; and the account he gave of them co 
the Royal Society, (of which he was a Member) is co be 
feen in N° i87, of thefe Tranfa&tions. Much anour 
the fame time the excellent M. Chriffian Huygens cf Zam 


dichem, made the society a prefent of the Giailes cra 
Teleicope 
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Telefcope of 125 Foot leagth, with the Apparatus for 
ufing them without a.Tube; by help whereof we mizhet 
have fatisfied our {elves of the realiry cf thefe Ditco- 
veries. Bur thofe here that firft tried to make ule of 
this Glafs, finding for want of Practice, fome difficul- 
ties in the Management thereof, were the occaiion of its 
being laid afide for ‘ome time. Aftcrwards it was de- 
figned for making perpendicular Obf{ervations of the fixe 
Stars pafling by our Zenith, to try if the Parallax of 
the Liarths annual Orb migk. not be made feaiible in 
fo great a Radius, according to what Dr. A’ect had 
iong fince propofed: but in this we mifcarricd alfo, for 
want of a place of fufficient height.and firmnets, where- 
on to fix the Object Glafs, fo that it lay by negiedted 
for many Years, 

In the mean time we could not but remark: a great ree 
ferve in the French Aftronomers, in relation to thefe Sz» 
tellites, of which they have given us in their Yearly 
Memoirs no Obfervations till very lately, nor have they 
fcemed willing to thew them in their Glafles to fuch as 
requefted it: fo that it might poffibly occafion in fome 
Perfons a fufpicion of che reality of this Difcovery: And 
the Reverend Mr. William Derham having borrowed of 
the ‘ociety their long Glafs, could not thereby affure 
himfelf chat the (mall Stars he fometimes found about 
Saturn, were really his Satellites, their fituation not a- 
grecing with their places derived from the Tables of 
their Motions exhibited in N° 187. of Phil. Tranfad. 
befides that he wanted a fufficient height to raife the Ob 
ject Glafs, fo as to view Saturn to advantige, above the 
Vapour- of rhe Horizon. But in the Memoirs for 1514, 
publifhed. bur about a Year finec, M. Cuffxi, the worthy 
Succefior of his great Father, bas given us fome Obfer- 
vations which clear up the Point, and by ibewing the er- 
rors of thofe firft Tables, has enabled us.to be afured, 


chas.. 
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that we have feen the waole Satedlitinm of Saturn our- 
felves., 


The Subftance of thefe Obfervations is as follows. 

dnno 1734. Maiti 6.3t.N about Mid-night, Satuvs 
being thenScationary in Ww 4°. 27’, the Fifth and ourermoft 
Sateliice was in its iuperiour Conjunction with che 
Planet, and at the {ame time, the Earth was nearly in 
the Plain of this Satellic’s Orbic, fo that ic appeared to 
pafs very near the Center of Saturn: From hence and 
from fome other preceeding Obfervations, Mr. Caffinz 
concludes that the Nodes of this Satellit’s Orb are in 
4 degrees of "® and %, and that its Inclination to the 
Ecliptick is not much more than half that of the other 
Sateilices. Hence it fhould follow that the Ellip!:s ic 
defcribes by its appareat motion about Satarz, wacn in 
a and ¢ are much flatter and nearer to his Body, than 
thofe of the other four, which he allows to move in 
the plain of the Aing, and to have their Nodes in 112 
of se and %, with an Inclination to the Ecliptick of 
3% degrees. To confirm this dilcovery, he procuces a- 
nother Obfervation of his Fathers, near Thirty \ ears 
before, viz. that, Anno 1585, Madi 31. St. N. about 
Noon, the fame Satellite was obferved in {uperiour con- 
junction with Satern, with lefS tha: one Diameter of the 
Ring North Latitude, Satara being then in ® 11° 43‘ 
So that the Satellice wanted but 7°. 21’ of compleating 
134 Revolutioas, in che Intervai of time between them. 
From thefe Data it was eafy co fettle the Theory 
of this Satellite. 

As to the Fourth or the Ffugeniaw Satellite; in the 
Memoirs for 1715, but juft now come to hand, we find 
a very curiou: Obfervaiion of it, and the fick of its kind, 
wiz, char Mart. 25°.S, N. abour 11 /. 4% this fourth Sa- 
rellite, chen in Apegeo, did immerge behind the Body of 

Satara 
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tuen, With this Emendation the place of this Satellice 
may for the fucure be computed with a fufficient exa@- 
nefs. 

he Third Satellice, by an original miftake in the 
Letters in N°. 187, is all wrongs its dayly Motion 
being there printed 2‘, 18°. 40’. 50" inflead of 2% 16% 
4’. 50"; as may be perceived by the Period thereof 
being determined, in the aforefaid Memoirs of 1714, to 
be 44.12% 25.12", that is, thac ir makes goo Revolu- 
tions in 1867 days. This Satellite was obferved by 
Mtr. Caffini, April 4". St. N. 10%. P.M. to have newly paft 
its inferior conjunction with Saturz, and a perpendicu- 
lar from ic feli on the extremity of the weitern dufe. fo 
that at about 5°. P. 47. ic was wich the center of the Pla- 
net then in "%. 5°. 23’. and confequently in ¥ 5°. 23°. Bur 
ineunte anno Gregoriano 1686, the Epoche thereof was 
9°. 39', So chat from the Noon of the laft of De- 
cember 1685, to April 4°. 6". 18". anno 1714, that is, in 
10320 Days 6’.18', there have been made 2284: Re. 
volutions of this Satellire to the Equino¢tial; from 
which Data, the Tables of its Motion are readily deriva- 
ble. 

The Radix of the penintime or {econd Satellite, ac- 
cording to the aforefaid Letter, imeunte anno Greg. 1686. 
was in "% 9°10. But by the Obfervations of Mr. Cafini 
made the Nights before and after, this Satellite was in 
its {uperior Conjunction anno 1714. April 44.21 3. St. Nv 
that is, in %5°.21', where Saturn then was: So that 
April 4%. 22”. 12’, an entice Number of Revolutions were 
performed fince the Epoche of 1686, that is, in 10320 
Days 22° 12: which Number can be no other than 37 1, 
according to the Period thereof given in this Memoire, 
viz. 24.07% 41'.22". 

Laftly the innermoft or firft Satellite, at the fame 
time, viz» 1714, April 4°.21”. 304 St, N. was in its in- 

FFfELE feriour 
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feriour conjunction proxime, and confequently in 
% 5°21, But the Epoche thereof for 1686, is w. 24° 50 
Which place the Satellite had paft 40%. 31’ at the time 
of the Obfervation, This Arch it moves in 5’.6’: Where- 
fore from the time of the Epoche to April 44. 16°. 24% 
¥714, or in 10320 Days 16°.24'. the Satellite has perr 
formed 5467 Revolutions, its Period being determined 
to be I Day, 21 hours, 18.27", inthis AMfewoire. 

Having by the help of thefe lare Obfervations core 
rected the motions of the Satellites. which it was not 
poffible for cheir firft Difcoverer to fettle truly, in the 
fhort interval before 1687; and having fixed their Epo- 
ches for the prefent Year. we were enabled to know 
where to expe& them with more certainty, and to di- 
flinguifh them one from another, and from the fmall 
fixt Stars appearing with them. And the Reverend 
Mr. Fames Pound, (whofe indefatigable Induftry is no 
way inferiour to his incomparable Skill in Aftronomical 
matters) having, by means of his Steeple of Wanjted, 
provided a Gnomon high enough for the purpofe, and 
having fitted a very commodious Apparatus for uling 
the Society’s aforefaid long Telefcope, foon difcovered, 
by it all thefe five Satellites ; and lately communicated 
to them. the following. very curious Obfervations. 

1718. April 214. 10'.40. The third and fourth Sarel. 
lits of Saturn were in Apog eo, a little paft their Conjunction 
with Satur”: A perpendicular from the fourth to the 
Tranfverfe Axis of the Ring (or Line of the Anfe) 
fella little without the Eaftern Anfa 3 and a ‘Line 
through the fourth and third couched the Eaftern. Limb, 
of Saturn. Fig. 17. 

The firft was Northward of the Line of the Anfz 
(and therefore in the 4pozeon Semicircle alfo) diftane 
fsom the faid Line abour as far as the end of the Cons 


jugate Axis of the Ring was from the Center of h, viz. 
nearly 
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nearly. + of Saturns Semidiameter 3 and it was about a 
Semidiameter of the Ring from the Weftern Anfs. 

The fecond was a very little Souchward of the Line 
of the Anfe (and therefore in the Perigaon Semicircle) 
above a Semidiameter of the Ring (or about the Semi- 
diameter of the Ring -{- the Semidiam. of }) from the 
Weftern 4nfa. And the Third, Firft and Second were 
in a firait Line. 

At 10’. 50’. A Perpendicular from the 34 to the Line 
of the Axfe fellalmoft on the middle of the bright pare 
ofthe Eaftern Anfa, but fomewhat nearer the Center 
than the faid middle. 

Aprilz24. 11". 5’, The four innermoft Satellits were. 
all Kaftward of h. The 2d and qth in the Apogéon, 
and the 1/f and 3d in the Perigeos Semicircle. A Line 
through the 2d and 4th touched the Sowth.Aaft Limb. 
of }. A-Line paffing through the 34 and the end of 
the Conjugate Axis of the Ring, was parallel to che 
Line of the Anfe. 

Atit’, ro’ A Perpendicular from the firft to the Line 
of the Anfe fell on the Eaftern Extremiry of the Ring. 
Fig. 18. 

Thefe Diftances and Dire&tions were taken only by 
Eftimation, and not by any actual Meafurement. 

The fifth (or outermoft) Satellite being at this time 
near its greate(t Elongation Eaftward, among feveral ve- 
ry {mall Telefcopick Stars, he could not determine its 
Pofition. But by obferving the Motion of this fome o- 
ther Nights before, he was. now fully fatisfied, from the 
Motions rectified as above, that there are five Satellits 
of Saturn, as Mr. Caffini had long fince afferted. 

In the bright part of each Anfa was a darkith Ellipfe 
nearer to the out fide than the in-fide of the Ring. as if 


ir was compofed of two Rings near to one another.- 
. On 
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On the Body of h, befide the Ring on the South-fide, 
there appeared on the North-fide a Zone nox fo far from 
the Center asthe Ring, and not much unlike the fmall- 
eft of Fupiter’s Belts. Thefe appearances were firft raken 
notice of by Mr. Caffai, as may be {een in Pail. Tranf. 
N°. 128 pag 690. Vide Fig. 19. 

We fhall in our next give the Publick Tables of thefe 
Motions, corrected from the alcrefaid Obfervations, 
inftead of chofe in N°. 187. But ic is noc ro be «xpecdte 
ed chat thefe Satellires, exceedingly misute in them. 
felves, and fo faintly illuminated, fhould appear when 
the Air is but ordinarily Serene, they requiring not only 
the Medium to be {unimo modo defecate and iimpid but 
withal in perfe@ Darknefs. For which reafons ic may 
well be underftood why the Gentlemen of the ¢ arian 
Obfervatory may have fomerimes made:a difficulry to 
undertake to fhew them upon demand. 
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Dr. James Jutin, M.D. and Repefoc.S.° 
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J. Tabule Motsium quingue Satellicum: Saturni ad 
fidem nuperarum Obfervationum corretta, Coloque 
conformes reddita. 


“irca finem Anni 1686. D. 0. Dom. Cafini, Reg, 
& Soc. Sodalis, & in Aftronomicis neminifecundus, 
cum. Societate noftra. inventa.fua de motibus 
quinque Satellitum Stwrni communicavit, Epochafque 
fingulorum ad. annum ineuntem 1686. corumque motus 
diurnos in Epiftola. N°187. harum 7ranfact. edita. ex 
hibuit: E quibus datis motuum Tabulas concinnavimus, 
diGeque.Epiftole fubjunctas una edidimus. Cum vero 
deinde. per triginta-fere annos nullas omnino. Oferva- 
tiones: eorum tradiderint, qui foli poterant, Aftronomi 
Galli; cumque aliunde, ob intervallum temporis nimis 
breve, non.nifi. laxé -periodos Satellitum, prafertim in- 
teriorum, definire potuerit prexclariffimus Inventor; non 
prius diQarum:Tabularum defedtus corrigere datum eft, 
quam.in nuperis A@is Academix Regia Parifenfis Phy- 
ficis & Mathematicis,. obfervata ea, que: fub‘finem-prx- 
cedentis Zranfad. N° 355. protulimus, prodiere. 
Horum. vero ope faa aliquali Motuum caftigatione, 
tum.demum. Telefcopio. Hxgeniano.omne Saturni Satelli- 
tium.ipfiagnovimus; adhibicifque accuratis Rev..D. Jac. 
Poundi- obfervationibus, Tabulas fubfequentes czlo {aris 
confonas obtinuimus. Addendo {c. motui annuo Lzterio- 
ris,2 8" 9's Penintimi vero.3°. 25'> retentis Epochis D. 
Cafini ad Annum 1686.. Augendo etiam motum annuum 
Extimi 9-min. fublatis vero.16 grad. ab Epocha, qu in 
Epiftola di@ta N° 187. perperam f{eribitur x.76°. 19’. pro 
% 0°16. Hugeniansm 6' annuatim tardiorem invenimus. 
Yersii autem Tabellas, ob motum-diurnum falso in-Epi- 
ftola illa traditum, de.integro recudere necefie habuimus, 
rerenta Saleem: Epochs. Taivls 
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Tabula Mediorum Motuum Intimi Satellitis 
Saturni 4 Caflino detetti Anno 1686. 
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Tabula Medorum Motuum Satelitis Saturné 
Penintimi, a Caffino detect Ano 1686. 
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Tabula Mediorun Motuun Satellitis 
Saturni Medi, 4 Caflino deteéti Amo 1671. 
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Tabula Medtorum Motuum Penextimi S:- 
tellitis Saturni ab Hugenio inventi Amo 1655. 
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Tabula Mediorum Motuum Satellitis Saturni 
Extimi, 4-Caffino deteéti Anno 67%. 
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Motibus mediis Satellitum ad hunc modum con(litue 
tis, proveniunt Revolutiones corum jam veris proximex, 


{cilicet 
D A ' e 


Primi five Intimi re 28, 18, 265 

Secundi Penintimi 2. 17%. 4 Toy 

Tertii five Medii 4. 12, 25. 1o 

Quartt Augeniani 15. 22. qr. 28 

Quinti five Extimi 79. 7. 46. 00 

Pofito autem, juxta regulam Nature ( faltem in hoe 

noftro Syftemate) univerfalem qu zque tam in )ovialium 
ac Lung motibus, quim Planeta:um Primariorum circa 
Solem, obtinet, Vires c ntrum ‘aturni petentes effe in 
duplicata ratione diftantiarum reciprocé, ac proinde Cu- 
bos diftantiarum A centro efle ur quadrata Temporum 
eriodicorum ; ex data diflantia & periodo Aageniani, 
fiunce reliquorum diftantiz ut fequitur. 


Semidiam, Semidiams, 
; Annuli Ghbi 
Dift. Primi — 1.9289 453400 
Secundi 24708 555593 
Terti## 3.4508 757643 
Quarti 8.0000 18,0006 
Quinli 23.3146 $2,4578 


‘Que quidem diftantiz cum D. Cafini oblervatis fatis qua- 
drant, Quatuor autem interiores Satellites juxta planum 
Annuli Saturni orbitas fuas deferibunt proximé; in pla- 
no, fe. Aquatoris noftri plano quoad fenfum parallelo, 
quicquid in contrarium proferant nonnulli. Quintum ve- 
ro orbem fitu paulo diverfum a cxteris defcribere, nuper 
deprehendit D. Fac.Caffines prioris filius & virtutum hares, 
uc videre eft in Actis Academizx Scientiarum -Pariffents 
Anni1714. Sed he autem omnia propriis oculis con- 
templari, atque penitius introfpicere jam ipfi accingimut. 


Il, Zhe 
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Il. The reft of the Treatife of that Learned Anti 
quary Dr. John Tabor of Lewes (whereof the 
Firft Part is publifh'd in N° 351. of thefe Tranf 
actions ) concerning the Site of the ancient City of 
Anderida, and other Remains of Antiquity in the 
County of Suflex. 


FIE former-Part of this curious Treatile saving 
found a juft Efteem among feveral worthy Members 
of the Royal Society, who are Lovers of Antiquity, 

at Their inffance we kave adventur'd to infert here the Re» 
mainder thereef; entreating our Pholofephical and Mathema- 
tical Reader, to indulge the Liberty we now take, of break~ 
ing in upon the ufual Subject of thefe Papers. 

Where Zacitus {peaks of Britain and its Affairs, his De- 
{criptions are fo lively deliver’d,that one would think him- 
felf had been here, with his Wife's Father Agricola ; and 
where he mentions the /ri/h' Prince, the Expreffion by 
him us'd feems to give Strength tofuch a Suppofition. 

The gaining the Southern part of this Ifland, was the 
greateft, if not the only Acquifition, made to the Ro- 
man Empire, from the Death of Ziberins to the Sixth 
Year of Claudius ; which we may well fuppofe was not 
pafs’d over in filence by that excellent Hiftorian Tacitus : 
But his Four Books of Annals, which contain’d the 
Tranfactions of thofe Nine Years, we have reafon e- 
nough to fear, are irretrievably loft, From the mention 
Suetonius makes of Claudius his Expedition hither; tis 

Hhhhhh commonly 


: Tae. Agric, cap, XXIV, 
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commonly infinuated his Conqueft here * coft no Blood. 
Our Countryman Bede, we may fee, was of that opi- 
nion; becaufe, inthe Account given by him of Claudins, 
the Words of Suetonius > are copied. But Dio Caffus, 
from whom we have the moft particular Information of 
that War, gives a quite different Relation of the Mat- 
ter: He takes notice of at leaft Four Battels, foughe 
with the Britons ( before Claadius came over) by Anlus 
Plautins; who had Flavius Vefpafianus, Flavius Sabinus, 
and Afofidius Geta, that commanded under him: In the 
firt Confli@, Cataratacus was defeated ; in the fecond, 
Togodumuus, and, as may be inferr’d from his Words 
afterwards, flain. From the manner of his delivering 
the Story, all chofe Batrels feem to have been fought, 
South of the River Zhames, and North of the. Sy/va 
Anderida, except the laft; and that in the firft Cam- 
pagne the Conquefts of Flautinus could not have exten- 
ded beyond Hent and Surry: For it’s likely + that the 
Two fir A@ions happen’d about. the Skirts of the 
Sylva Anderida, Eaftward of the River Medway; and the 
Third, which held. Two Days, on the Banks of thar 
River ; becaufe, from-the River, where they were rout. 
ed Two Days fucceflively, the Britons retiring, afleme 
‘bled 2 their Strength again before their Fourth Over- 

throw, 


me eet nie tener ey, 














"? Suet. Claud, cap.17.- de fine ullo pratio aut fanguine, intra panci fin 
mos dies parte infule in dedittonem vecepta, fexto quam profe@us erat mente 
fe Romam vediit 3 Beda Keclel. Hilt. Gent. Angl. Lib. I. cap. 2. 
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throw, in that part of Kent which borders on the Zhames, 
not far from its entrance into the Sea; and having 
pafs'd it, were follow’d by Plautinus his Germans, and 
on the other fide put to flight; which was the Fourth 
Aton mention’d by Dio. Clindius having been fent for, 
comes the Second Year with powerful succours to the 
Affiftance of Plastius; who with his Forces waited his 
Arrival near the Thames, not unlikely {till where he 
quarterd in the Winter; which perhaps was in that 
large ftrong Camp, as yet to be feen ° not far ‘from 
Bromly in Kent, on the River Ravensbourn. The Empe- 
four joining him ’, immediately crofSd the Thames; 
overthrew the Britons pofted on the other fide to refift 
him; advanced to Cynobelin’s chief Refidence Cansalodys 
num, and took it: Then receiving Homage of fome 
States, return’d to Rome. 

Confidering therefore that Clasdins flaid bue Sixteen 
Days * in this Hfland, we muft conclude his Difpatck 
was great; and that his Progrefs could not have been 
through more Farts than Kent, Effex, Hlertfordhire, 
Middlefex, and Surry, As to what elfe relates to the 
Britifh War in the time of Claudius, fave that Three 
Years after Zitas refcued his Father Vefvafian when in 
great danger, we have no Account from Dio. But 
where Swetonius ? treats of Vefpafan’s Lifes we are told, 
when that Emperour commanded in Britain for Claudius ; 
that he fought Thirty Battels, fubdu’d Two of the 
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moft powerful Nations, won Twenty Towns, and 
brought the Ifle of Wight under the Roman Obedience. 
Of which A@tions, befides what might have been faid 
in the loft Books of Annals ; Zacitus, in other Pieces 
of his, largely * hints, thac when Claudius rul’d, Vef- 
pafian’s Behaviour and Succefs.in this Iland, fhew’d co 
the World his Condu@ and Courage in the Affairs of 
War: The fame is alfo caken notice of * by Dis. 
From his Conqueft of the Ifle of Wight, it may be. 
imply’d, the Stage of his AGions here, was in thofe 
Countries which border on the South Channel rather. 
than in the North: Since therefore the Clime, the Soil, 
and the more ready Conveniencies for foreign Trade. 
and Correfpondence, mighe entitle this Part of the Land, 
to fuftain as numerous, as ftout, and as experienc’d a 
People as any other (becaufe Cefar * takes notice they 
not only lent Aids to the Veneti in their Revolt, but 
were wont to affift the Gauls in moft of their Wars ae. 
gainft + the Romans: ) And whereas no Hiftorian af- 
terwards mentions any Difturbance given to the Re 
mans from the Southern Parts; we may conclude, Vea 
fpafian entirely fubdu’d them; and that before he left 
the Ifland, the Methods he eftablith’d for fecuring 
Peace, were no way inferior to thofe he had fhewn in 
making War, 

The 


TR, Ro Arcee pe ay COR 











ER Ore neEe gman, 


* Tacit. Agricol, cap. xiii. Divus Claudius au@or operis tranfuedis lew 
gionibus auxiliffque, & affumpto in partem verum Vefpafiane; quod initinm 
venture mox fortune fuit, domitea gentes, capti Reges, &F monfratus fatis 
Vefoafianus. Tacit, Hift. Lib. III. cap. xliv. Et Britanniam inclsins erga 
Vefpafianum favor, quod illic fecunde Legioni 4 Claudio prapoptns, & belo 
Jo claus egerat, non fine motu adjanvit ceterarum. 2 Dion Caff. 
Hift. Rom, Lib. LXV. p. 736. C.” ize 38 A duSpdamey edlyora md LE 

$5, Wp bn Besdarias Ea whi tn a by ect TALUS GURA Ete 

. 3 De Bello Gal. Lib. [:d.  -oczos jpeei adid Bellum Ofifr tes, Lexodios, 
&e auxilia ex Britannia, gua contra eas Reciunes pefita eft, accerfunt. 

# Idem Lib, IV. Damen in Britanniam preficefet contenait, guod, omni. 

Aus fere Gallicis Bellis bofiibus nofiris inde fubniunefivata auxilia inieiligedats. 
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The Romans well knew, ‘that thofc who were Stran- 
gers to. Civility, could not without great Difficulty be 
kept in. Obedience: As.foon therefore as the Coun- 
tries they. had conquer’d, were reduced to fome degree 
of Quiet ; they. endeavour’d to make the People in love 
with theie Government,. by introducing their Arts and 
Cuftoms.among them: . From that inconfiderable Inftance 
recorded. * by Pliny, we may fee, how ready. the Roo 
mans were, to oblige the People under their Power, 
with any Curiofity that might enteccain their Sences, 
in order. to.endear them to the Authority they had o- 
ver them. ( He tells us, Cherries were not known in 
Italy, till. the 680th Year of Rome, when L, Lucullus 
firft brought them thither from Postus; and that in a 
Hundred and Twenty Years, they were fo. increas'd, 
that not only many other.Countries, bur Aritain alfo 
was fupply’d with them; which muft have been about 
Three Years after Claudius himfelf had been here. The 
ufual Landing from Rome being, then in the County 
of Xent; that Fruit without queftion was there firft 
planted; and the Soil well agrecing with it, may be the 
reafon that che beft and. greateft Quantity. of it is 
yet there to. be had.) 

Agricola, in the Second Year of his Lieutenancy here, 
when in Winter-Quarters, purfu'd the fame Maxims 
(which Zacites terms Saluberrima. Confilia ; and, as 
it may be inferr’d from an Expreffion of © Céfar coa- 
ducive to the fame End ) to gain the Britons, by ma- 
king them acquainted with the Romaz Manners: He 
not only in private perfuaded, bur publickly heip’d 

and 
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and incourag’d them to build Temples, Places for com- 
mon Affemblies, and private Houfes after the Roman 
Mode: He took care to have the principal Youth in- 
ftru@ted in the Liberal Arts: He allur'd them to affe@ 
the Habit of the Romans: And laft of all, to engage 
them the more firmly, help’d them to a Taft of the 
Roman Luxury and Goodfellowfhip, by introducing the 
Ufe of thady Piazzas and Baths ’, and their way of Ban- 
queting. “But here, Zacitus may be underftood to {peak 
of what was done in order to civilize the Northern 
Parts of this Nation, where Agricola’s Prefence was re- 
quired’: The Southern was, we may fuppofe, fofrned 
and .quieted by the fame Methods near Forty Years 
‘before, when reduced by Vefpafan. 

From hence ic may be inferr’d ; that fhould never 
any other Tokens of the Antiquity of thefe Works be 
found; yet would the Bath denote the Age of the 
Pavement, and {et it near as high as the moft early 
Time, that the Romans had any real Authority in this 
Hand. 

As by the Lof$ of fome of the Annals of Tacitus, 
we may have been depriv'd of the moft early Hiftory 
of this County; fo likewife, for want of antient Re- 
ligious Houfes; there has been liccle or no Accounts 
left of its Circumftances, in the Times next after che 
Roman Authority expired here. Jalmsiury * {ays, that 
in his Time, there were here only the Abbies of But- 
tell and Lewes, and thofe nor long erected. The ear- 
lieft Mention made of it, is by ? Bed?, who informs 
us, that Bifhop Wilfrid, in the Year 678. being thrutt 
out of his Province of Nortiumbtria by King Eegfrid, 
fetled at Sedfey in 680. and Raid Five Years, labouring 
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in the Converfion of the neighbouring Parts; but of 
what elfe relates to the County, fave the miferable Ig- 
norance of the Inhabitants, and the Number of Fami- 
lies, he has left no Account. Bede {pent moft of his 
Time in the Monafteries of Wiremouth and Jarrow, 
and travel'd lictle; fo, that confidering the Difance 
from thence to this County, and the different Govern- 
ments and Interefts that lay between, he may well be 
excus'd for the few Particulars he has left us of it. 
The next Records we have to view are thofe of £- 
thelwerd, the Chronicon Saxonicum,. and Henry Arch- 
deacon of /Zuntingdon. But that you may the more 
clearly apprehend the antient State of this Counry ; 
look into the beft Map of it you can get. Ar the 
Welt End, you will find Weft-Harting and Stanfted, di- 
ftant from each other Six or Seven Miles; imagin a 
fireight Line. to be drawn from Harting to: Bourne near 
Pevenfey, and another co be-drawn from a-Point which 
muft be lictle. South of -Stanflead to Brighthelmftone ; 
What lies North of thefe Lines is the Weald or Low- 
lands, formerly the Sylva Anderidas that-which is com- 
prehended between thefe Lines, and bounded by the 
Sea, from Brichthelmjfone to Bourne, is the Downs, {o 
famous for their pleafant Situation and Fraitfulnef, 
The Part South of thefe Lines, is a flac champain. 
Ground, ending like a Wedge at Brighthelmftone. Thefe 
two lalt Parcs were thofe only that were iahabiced in 
Bede's Time; they contain not more than Two Fifths 
of the whole County; which muft be the reafon why 
Bede faid, Suffee * confifted not of more than 7000 
Families or Farms ; whereas in another place he com~ 
putes Act to have 1s50co. Families. 
In 
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In the three. Accounts ' above-mention’d ‘tis agreed, 
that in the Year 477. Ella, with his Three Sons Cy- 
men, Wlencing, and Cif, landed his Forces at Cymenese 
Ora (which from a Charter of King Cedwallas to the 
Church of Selfey the learned * Cambden proves to be 
about Wittering near Selfeys } not far from which he 
routed the Britozs, and drove them into the Weald 
CAndzedelleige ): Their farther Progre(s is moft di- 
ftin@ly and naturally deliver’d by the Archdeacon of 
Fluntingdon, in thele Words; Saxones auiems occuparunt 
littora Maris in @wuolete, magis magifque fibi regionis 
fpatia capeffentes, ufque ad nonum annum adventus eorum, 
Tune vero cum andacius regioncem in longinguum capeffes 
rent ; convenerunt Reges & Tyranni Brittonum apud 99a 
credesburne, ch pugnaverunt contra Elle c filios fuos, & 
fere dubia fuit vidtoria. Utergque enim Exercitus valde 
lefus @& minoratus, alterius congrefum devovens, ad pro- 
pria remearunt. Mifit igitur Elle ad compatriotas fuos au- 
xilium flagitans.. 

This County having been invaded in the moft We- 
ftern part of it by the Saxons; if what they did after- 
wards, was to poflefs themfelves of ic; their Progrefs 
muft have been from Weft to Faft. And fo much 
Htenr. Huntingdon's Words plainly imply. He fays 
farther, they were Eight Years abour it; which, if 
we confider the Circumftances of the Country, twill 
be no great wonder it fhould take up fo much Time; 
unlefs their Forces had been very great, which we have 
no warrant from any Hiftory to fuppofe: For the Weald 
then uncultivated, muft have been moft difficult to pafs, 
even in the drieft Summers. The Downs, like a Wall 


( with a Terras-Walk on the top) have a very fleep 
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Defcent into it, their whole Lengths excepting, that 
every Ten Miles, or thereabouts, they have deep Chan- 
nels through them to afford Paflage for the Rivers into 
the Sea: Therefore, what was then habitable, being 
thus canton’d out into fo many Parcels by the Rivers; 
nothing could be more difficule to gain, than chofe 
Cantonments; were there any Forces to defend che 
Paffes that fhould have been attempted; the Rivers be- 
ing deep and muddy, and the Moraffes on each fide 
broad and boggy: Hence we may conceive, “twas no 
very difficule Task for the Britons to defend, nor aa 
ealy one, for the Sexons to gain the Country. And in- 
deed, the many old Camps, ftill co be feen on the 
Downs, are an Evidence that fcarce any part efcaped 
being a Scene of War. Mr. Camden mentions but two, 
Cifsbury and Chenkbury. n the new Edicion of his Works 
Dr. Harris has added Three more ; a Roman Camp at the 
Brile near Chichefter, St. Rooks-hill, and Gons-hill near the 
Welt Limits of the County. It may not be improper 
here to infert an Account of the reft; in which. I hall 
firft rake notice of thofe that are on the North Edge of 
the Downs, and overlook the Weald. 

Ficft, Chenktary, mention’d by Mr. Cambden, Two 
Miles Weft of Steyning, and about Three Miles North 
of Cifslary; "cis circular 5 its Circumference about two 
Furlonsgs. From Chenkbury Eight Miles Eaft, over Poy- 
nings, is a very large one, an Oval, not lefs than a 
Mile round 5 acceflible at one narrow Neck only, and 
that fortify’d, with a deep broad Ditch, and a very 
high Bank: {could never learn any other Name it 
has gone by, than Poor- Mans Wall; perhaps from its ha- 
ving been a Security to the diftrefled Britons. About 
Three Miles Zaft from thence, is Wolfenbury, on a Hill, 
projected beyond the relt of the Downs, like a Baftion; 
it comes near a Circle in fhape; its Diameter a little 
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more than a Furlong. Near Three Miles Eaft of 47. 
fexbury, on the higheft part of the Dowzas in that Quar- 
ter, is a Camp, near fquare, about 60 Rods long, and 
50 broad; much like 4 Reman Camp; the fide next 
the North is fecur’d by the Precipice of the Hill, which 
is both very deep and fteep; the other Three Sides 
have each their Porte after. the Roman manner ftill ve- 
ry vifible; the Ditch feems to have been not lefs than 
Eleven Foot broad ;but the Ground having been plough’d, 
the Bank is but low: This is call’d Ditchling, as is the 
old Town under it. Near Seven Miles farther Eatt, 
and a Mile and half Eaft of Lewes, is the laft on the 
North Edge of the Dowss 5 it goes by the Name of 
Cabra; which perhaps is bue a Corruption of the Brie 
tifh Word Cadir ; the Parifh below it ftill retains its 
Britih Name Ghnd: This is a round Camp, {carce 
Three Furlongs in Circuit; its Ditch very broad and 
deep, and the Rampart within very high; the Places 
where the Tents were pitch’d are yet vifible ; which, 
from the Strength of the Out-Works, intimates that 
thofe within held it no {mall time. Near a Quarter of 
a Mile Weft of it, there is a {trong Work much larger, 
but not fo perfect; yet enough to fhew, ic was made 
to fecure a Power, that might lie there to bridle thofe 
inthe {trong Camp, and prevent their making Excur- 
fions towards. Lewes. 

The Camps on the Southern Limits. of the Downs, 
are St. Rooks near Chichefler. Fligh- Down, a {mall Square, 
Four Miles Eaft of Arandell, and in the Parifh of Goring: 
Cifsbury, Four Miles. Souch-Welt of Steyning. Holling» 
bury is the only one in the midd!e of the Doxns, Two 
Miles North of Brighthelmftone, and Vives Miles South: 
of Ditchling ; “tis a Square; the Poss Mill remaining; 
it contains abour Five Acres. A Mile Lest of Brizht- 
Belmore on the. top ofa. Hill, half a Mile from rhe 
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Sea, isa Camp, which has a triple Ditch and Bank s 
this alio is a Square, only the Corners are rounding ; 
the ourmoft Trench meafures about three Quarters of a 
Mile. In the Parifh of Zelfcomb, about Five Miles Eat 
of the laft, are rwo, but both imperfe@ ; the Cliffis a 
Scuth-Fence to One; the Other is a Mile diftant from 
it; their Weft Sides are both finifh’d with very able 
Works; they were defignd for Squares, and to contaia 
12 or 15 Acres. At Meeching or Newhaven, on the 
Point of the Hill, which overlooks the Harbour'’s Mouch 
from the Weft. is a Fortification which they call 4: 
Caftle; its Banks are very high, the Shape near half o- 
val, containing about Six Acres; formerly ic might be 
much more, becaufe the Cliff, which forms the Diame- 
ter, every Year more or le{s moulders away, and falls 
into the Sea. Near a Mile Eaft of Seaford is another 
cail’d alfo the Caftle, bounded by the Cliff on the South; 
its Figure almoft femicircular, the Trench and Rampare 
large, inclofing Twelve Acres. Three Miles aft of 
Cukmere Haven is the laft, near a narrow Pals coming 
up from the Sea call’d Burling-gap; ic inclofeth a Hiil 
nam’d Bellteut of a half oval Shape; the Works have 
the fame Figure, and meafure about three Quarters of 
a Mile; the Cliff here alfo makes the Diameter. 

Though neither Hiftory nor Tradition, has handed 
to us any Relation, when either of thefe Works were 
made or by whom usd (except Cifsbury by Ciffa) yer 
from this View we may conceive, the Calamity of 
War once rag'd in all thefe Parts: that the Ground 
was difputed inch by inch: that in the Attack, as well 
as Wefence of ir, the Pick-Axe and Spade, were as much 
made ufe of, asthe Sword: and laftly, that, uniefs the 
Aggreffors were very numerous, eight Years was no 
long time taken up, in di!pofleffing the Inhabitants of 
this faft Country. 
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Some may imagine, many of thefe Camps were made 
by the Danes; but by what may be obfervd from the 
Hiftory of thofe Times, thar Heople {eem’d not to be 
fo formal an Enemy, a3 to proiong War by Encamp 
ments: Their Refuge was in their Fleets that always 
attended them; fo that, when likely to be vigoroufly 
eppos'd, they betook themfelves to their Ships, and 
fuddenly invaded another Part where was lefs Oppofi» 
tion: and what they could not carry with them, cone 
fum’d with Fire and Sword. Thus continually haraffing 
the Nation by their hafty and rapacious Vifits, they. 
exhaufted it of its Riches and Strength, and as it were 
imitating the Quality of the Faulcon their Enfign, they 
flew the Prey to a Stand, and then feiz’d ic. 

The Archdeacon of Huntingdon, in the Prelogue or 
Dedication of his Annals, to Alexander Bifhop of Lin- 
cola, affures his Diocefan, that he compil’d his Hiftory: 
from Chronicles referv'd in. ancient Libraries; no que- 
Rion therefore, when {peaking of the Ssxous here, he 
had good Authority to fay (as above cited ), magis 
magifaue fibi Regionis {patia capeffentes ; and that no o- 
ther Meaning could belong. to it; chan that they car- 
ried their Conqueft from Weft to Eaft, ia longinguum 
lengthways. Had they entizely made themfelves Ma-. 
fiers of the Country, ‘cwould have been coo.late: Buc 
before they had wholly gain'd it, the Britons afferabled 
againft them; the Saxon Chronic:e lays neay, i.e prope ; 
Ethelwerd, juxta; or, as Funtingdon has it, aped SBerctes 
Desbuctne ; where a Battle was fo hard foughe, that 
each Side had enough on’t, and retir’d. The Saxons 
were fo diminifh’d, thac £//s was obliz’d to fend for 
more Forces. This Action. was in the Ninth Ycar af- 
ter Ella's firft footing here, Three Years before Hen- 
gift's Death, Ann. Dom. 485. It fo weaken’d Ella, that 
we hear no more of him till he receiy’d. his Supplies. 
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from Germany; which came not, according. to #7. Hfun* 
tingdon, till the firlt Year of the Emperour duaftafiuss 
Three. Years after Hengiff's Death, and Six Years af: 
ter the hard Battel, wiz. An. Dom. 491. 

Being thus ftrengthned, Zi/a mov'd again, befieg’d 
Anderida ( in Huntingdon’s Words, Urbem munitifimam ) 
at la{t forced the Place; and by. reafon of the. ftous 
Refiftance the Defendants made, Savage like, left. not 
a Soul alive, and: raz’d the City, which. in Hantingdon's 
Time remaind defolate. 

As to the Field where the Battel: was fought; the 
Saxons extending their Power Eaftward, the Check 
that was given them, in all probability muft have been 
where they pufh’d on their Victories; and. it being 
near Qpercredesburn, this Bourne near Pevenfey may 
be the Place meant, fince it founds like the larter 
pare of that Name ( for there not being.a Welt Bourne 
that ic relates to, the Name of. it may rather be &s- 
bourne than Eaft-Bousne;) and likewile that Anderids, 
the Britons latt Stake and Support, was not far from 
it. "Tis probable therefore the Battel was fought on the 
Downs, between the Camp laft mention’d at Burling 
Gap and. Eaft Bearne ; for there are no where on the 
Downs, that.1 have feen ( and there are few Parts of 
them that I have not often view’d ), Marks of a. grea 
ter Batrel than there 5 becaufe, from the top of that 
very high Cliff, by the Inhabitants call’d. Zhe. Three 
Charles ( and by Mariners Beachy-Head.) to Willing- 
ton Bill, which is four Miles, the Ground is full of 
large Tumuli or Places of Burial; and in many. parts 
within that. Tra@, where the Pofition of the Ground 
feems to offer, there are deep Trenches and. Hanks, 
which one would imagin were Breaft-Works made to de- 
fend the Front of an Army; and the Zumuli on each fide 
of them feem to thew, there was no {mall Struggle, in 
forcing as weil as deiending them. Thes 
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The Learned and Judicious Mr. Somner ' diflikes, 
that the Site of Azderida fhould be fix’d at Newenden, 
and is inclin’d cto affign fome Place in Suffex for it: 
But from a modeft Ceterence to the Opinions of che 
Learned Camden and Selden, he drops the matter. 

Burt ler-us fee, what our more elder Hiftorians fay 
of it; Afenry of Suntindon's Words are, Et quia tot 
fl damna teieraverant Extrani, ita Urbem deftruxes 
rant, quod nurquam poftea readificata eff. Locus tantum, 
quaft nobilifime urdis, tranfeuntibus oftenditer defolatus. 
Mathew of Weflminfter fays, Locus autem Civitatis ufque 
hodie tranfeuntibus oftenditur defolatus. Manfit ergo ibidems 
Ella cum tribus Filiis (wis, @ Regionem illam, qué uf- 
que hodie Anglice Suthley, Latine autem Regio Auftralium 
Saxonum dicitur, colere cepit. From the Expreffions 
above-cited, it may be {uppos’d the Ground where 
that City ftood was not quite forgot, in either of thofe 
Hiftorian’s Days. Henry of Aluntindon being the elder 
by 20c Years ¢( had Newenden been the Place), his 
Words mighe have been true, in faying it was defo- 
lace: Buc ’tis very improbable Mathew of Weftminfter 
fhould have faid fo likewife; or at leaft, not taken 
notice of the AG of Piety and Charity of Sir Zhomas 
Albuger, who, in his Time, had newly erected a Mo- 
naflery at Newenden * for the Carmelites who came 
from Faleftine: But let that pafs: what Authority Mr. 
Camden had for faying > Hengift {ent for Ella out of 
Germeny, to help him reduce Aaderide, is not to be 
found. From the Accounts above ftated, and others 
that might be produced, it is clear, that Hengift was 
dead Three Years before the Siege was laid to Ande 
vidas Yn the Time of Hrengift’s Life, we find, for Eight 
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Years Ella had enough to do in Saffex ; and the Biow 
he had given him the Ninth Year ac Qdercredesbucne, 
oblig’d him to be quiet the other two Years of Aea- 
gift, and till his Succours ( as above-mention’d ) came 
to him from Germany, Beflides, we have not the leaft 
Hint from any of our Hiftorians, that A4nderida was an 
Fye-fore, either to Hengiff or his Son Esk after him ; 
or thac. Alla affifted the Kentifh Saxons, or the Kentifh 
Saxons Ella in reducing it: Therefore this muft be a 
Suppofition.only of Mr. Camden, in order to give Strength 
to the Notion of Anderida’s being at: Nerenden. Ta- 
king no notice therefore of chat Suppofition, we may 
confider Newenden is on the Kent fide of the Limen 
( for fo is the: River Rother calld * in the Saxon An- 
nals, and by Mathew Weftminffer ; and the Mouth of ic 
nam’d Portus Limeneus, and Limene by Ethelwerd + and 
Elenr, Hustindon;) and that Kent having been fubdved 
by Aengift and his Saxons, near Forty Years befere ; 
the Town at the Mouth of che Limen, and the reft, 
if-any, up the Stream on the fide of Heat, were alio 
pare of their Conquett. 

Furthermore, after it had cot A/la fo much Time, 
and no doubt Pains too, in reducing the plaia Ground 
of Suffex, ‘tis not likely he fhould call more Forces out 
of Germany, that he might lead them Thirty Miles, 
through the Difficulties of the great Wood ( which he 
muft have done if Newenden were the Place, ) to bee 
fiege a City, fo far from his own, and wiihin the Xez- 
tifb-Saxon Limits, efpecially if there's any heed co be 
given to the Words of Math. Weftmizier betore cited 3 
who, after relating the fad Fate of the Inhabiranrs and 
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City of Aaderida, immediately fubjoins, Manjit ergo,erc. 
Ella and bis Sons refided there ¢ i.e. im that part of 
Suffex where Anderida was ), and began to cultivate and 
improve the Country. 

in the laft place, from the Ufe made of Anderida by 
the Romans, ‘tis not likely (as Mr. Sommer * judici- 
oufly hints) its Place was at Newenden ; for being one 
of the Stations, under the Prefedtus littoris Saxonici, 
where Forces were quarterd, cto have a watchful 
Eye on the Sea, when ever the Saxvoz Pyrats came 
to infeft the Coaft: We may fuppofe it, like the reft 
of the Garifons under that Officer, conveniently fitua- 
ted for the fame purpofe ; as were Branodunum ° Bran- 
caffer at the North Point of Northfolk; Gariannonum, 
North-Yarmouth, ox very near it; Othona, [thanchefter 
in Dengy Hundred, in Effex, fome Ages fince {wallowed 
up by the Sea; Regulbinm, Recalver in Kent 5 Putupis, 
Richborow ; Dubris Dover; Lemannis « which from the 
Saxon Chronicle 7 we muft look fer, Four Miles Eaft 
of Appledore ) probably New Homaey, all fituate near 
the Sea, on Ground which had a full Profpe@ of the 
Sea: whereas Newenden lies low, at leaft kight Miles 
within Appledore, on a turning of the River, where 
the Land Eaftward muft have cut off any irofpect of 
the Sea. To all this may be added, that the Rozmans 
having a Nwmerns, Cohort. or Battalion of the Zur- 
nacenfes, in Garifon at the Portus Lemanis on the Mouth 
of the Haven, we may fuppofe they knew how to 
husband their Strength to better purpoie, chan to place 
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another Garifon to watch the Motions of the Saxon 
Rovers, Twelve Miles up che little River, quite out 
of fight of the Sea, where they could be of no Service. 

Thofe who would have the Seat of Anderida to have 
‘been at HYZaftings ; let them look on thefe Words of 
Etenr. Hluntindon * (Haraldus rex Angloram, eadem die re 
verfus ad CEQUITWIC com fumma letitia, dum prandere:, 
audivit nuntinm dicentem fiti, Willielmus dux Normannia 
littora Axftralia occupavit, @ caffellum conftruxit apud 
allings,) and they will-conclude AYaftings was not a 
defolate place, in the Ages of the Hiflorians, who af- 
firm Anderida was: \f ac Pevenfey 5 that Place was fo 
far from being raz'd by Z£i/s, that even after the Nor- 
man Conquett ic remain’d a flrong Caftle, where Od», 
Bifhop of Bayon and his Forces fuftain’d a Six Weeks 
Siege; and foc want of Provifion were oblig'd to fur- 
render to K. William UW. At this time there is fo much 
of Pevenfey {tanding, thar perhaps ‘tis the greateft and 
moft entice Remain of Roman Building, any wheze to 
be feen in Great Britain. ° 

From the Arguments on the foregoing Authorities, 
Anderida muft have been fomewhere in Sufex, not in 
the Weft but Eaft part of it, and not far from the Eaft 
End of the Downs, near the Sea. From the Bath, Pave- 
ment, Coins, and Bricks, ’tis {ure the Romans had once 
an Abode, and not a fhort one, at this Place near Za/- 
Bourne: From che large Extent of Foundations about 
the Place where thefe were difcover'd ; that there was 
a large Town or City there: From the common Height 
thofe Foundations bare under che Surface of the Ground; 
thae the Buildings they {uflain’d were effeCtua'ly levell’d 
or raz'd: And from the Coals dug up amongft the Rub- 
bith, “tis evident that Part was burnt; all which Cir- 

Kkkkkk cumflances 
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cumftances well enough agree with the Account given 
us of Anderida. 

The Situation likewife cf a Towa here, gives reafon 
enough to fuppofe, it was a Place of importance, and 
whence it had its Name3 no Part hereabouts being any 
way fo convenient, for a tecure Settlement; or for fuch 
a ufe as the Romans might have occafion to make of ir. 
We are inform’d by Cafar, that the Maritime Farts of 
Britain (peaking of what he faw, which was the Souch- 
Baft ) were inhabited by People from Belgium; and 
that they call’d their Settlements by the Name of the 
Places from whence they came. [re was the Opinion of 
Tacitus allo. that * thofe who inhabited nexe to Gaule, 
came from Gaule. And Bede fays, the Tradition in his 
Time was. that the Southern Part of the !fle was peo- 
pled 3 from Bretaign. In the Third and Seventh Books 
of Cefar’s Commentaries, mention is made of the Andes, 
a City and a People belonging to it among the Celte, in- 
habiting on the Sea Coaft. Time varying the Names of 
Things, near Two Hundred Years after Cefar, Ftolcmy 
callsthe City Aaderidum: And near 250 Years after him, 
when the Notitia Imperii, now extant, was in ufe, the 
Claffis Anderetianorum * is regiflerd; and the Refidence 
of their Admiral fix’d ar far/s. From whence ‘tis to be 
inferred, that tho’ the Capital of the Aades might have 
been dagers near the Loyre, yet their Country had onthe 
North the Britifh Channel; and on the Eaft the Seine for 
its Bounds. The Britifo Coat about Ea? Bourne is the 
neareft of any to the Mouth of the Seine; Therefore, 

according 





* De Bell. Gal. Lib. V. Qui omnes, fere iis nominibys civitaium appel- 
Jantur, quibus ovti ex civitat bus eo pervsnerunt. 2 "Puce. Agric. cad. xis 
In aniverfum tamen cfimantr, Galles uicinum folam occupage credibile oF 

3 Gede Hift, keclel. Geat Angi. Lib. Lo cap. 1. de pris hee 
Britones folum.a guilus nomen cccepit wncolas habuit , guides veda dynes 
vicano ( nt fotar ) Britanniam adorits Acpfrates Phi partes Miss vinta 
CATHAI 4 Pancirol. Comm. in Notin imp, Gap. 5. pag. . 79, 18e. 
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according to the Ufage before Cefar's Time, the Name 
of Anderida there, is readily accounted for, Moreo- 
ver, this Place feems moft naturally feated, for giving an 
Appellation to the great Wood, to which it adjoin’d: 
For, as it felf is onthe Shoar, {0 alfo the Sylva Ande- 
vida here, came very near the Shore; and a Jarge part 
of it might be {een from the Sea before it: Indeed, on 
the Sea off of Romuzy, it might be difcover’d; bur chen 
the Diftance was great: Ac all other parts of the Ceall, 
the Sight of it from Sea, is hinderd by Hills, or high 
Cliffs. 

Setting afide the want of a navigable River, the Spot 
of Ground where this eld Town ftood, yields to none 
in the County for Importance and fleafure: For here, 
like a Wedge, ends the firm Soil of the Dowa: 5 Nature 
has fhap’d it like an Equilateral Triangle, having each 
fide hali a Mile in Length: Towards the Sea, on the 
Southern fide, ’cis fenc'd by a low Cliff, of 12, «5, and 
in fome Places 20 Foot high (in which Cliff is now to 
be {cen a ftrong Foundation, chat has acute Angles, 
which fhews it to have been for a Fort rather than a 
Dwelling-Houfe ) Onthe Northern fide is a Morafs, 
with a large Rivulec of very good Water. Between 
the Weft fide and the Dowzs lies a {mall Vabey, by 
which Advantage, there was formerly a Harbour, ca- 
pable ofa {mall Fleet ; the Banks on each fide of it are 
an Evidence it was funk by Induftry; but by Weeds 
and Gravel fromthe Sea, and by Mould annually added, 
as is obférvable ' in Valleys, it is now fo rais’d, chat 
’tis never flow’d but at high Spring-Tydes, when a ftrong 
Wind forceth the Waves into it. This Harbour mutt 
have been a good Security to part of the Welt fide ; 
what other Works might have been to guard it, from 
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the end: of the Harbour to the Morafs, cannot be faid.; 
by reafon the Ground between has for many Ages been 
in Tillage. It is eafy to imagin of what Importance 
a Town fortified at this Place muft have been in thofe 
Ages, when.the only, Pafs by Land from the Weft to 
the Eaft End of the County was through it; for other 
there could. not be, in many Miles North; unlefs the 
Lands in that Tra&, which are ftill very owzy and ten- 
der, had been well, drain’d.. 

As.the Situation deferib'd, render’d this Place {trong ; 
it is very pleafant withal ; for the Ground is high enough 
for a.good Profpect af the Low Lands adjoining, and 
the Country. towards Batiell; befides, ic has a comman- 
ding View over that Bay, whichis between Beachy: Head 
and Aiaftings, If the Ufe. made of it, by the. Romans, 
was to guard the Coaft, there. was this Advantage be- 
longing to it; that a Centinel on the top of Beachy, not 
Two, Miles from it,, ina clear, Day, without rurning 
his.Body, might fee the //le of Wight, the Hills in France 
near.Bologu, and the Nefs in Kent 5 fo that from the Nefs 
to, S¢ifey it muft have been a {mall Sail that could efcape 
his Eye. {t was my purpofe to have added a Defcription 
ot. Pevenfey-Cafile ; together with an Account of fome 
Remains of Antiquity, difcover'd laft Summer towards 
the Weft End of the County: But having been too te- 
dious already, muft defer that for the prefenc, and {ub- 
feribe my felf, 


Tour moft humble Servant, 
Lewes, Jan. 26. 
, 1 6 


Joun Tasor. 


IW. Traékatus; 
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WI. Traétatus de Curvarum Conftractione ( Men- 
fura; ubi plurima feries Curvarum Infinite. vel 
reétis menfurantur yel ad fimplictores. Curvas. redu+ 
cuntur. dutore Colin Maclaurin, in Collegio: 


novo Abredonenfi- Mathefeos Profeffore. 


num Univerfalitatem, sternam ac necefiariata 
' Veritacem, Evidentiam omni dubitatione majo 
rem, Idearum claritatem luculentiffimam, Demonftratio- 
num elegantiam, Theorematum nexus & mutuas depen- 
dentias, pulcherrimis certé ac fummis humani intellectus 
repertis {unt annumerandz.; inter eas vero eminent fum- 
morum. hojus fxculi Philofophorum de Curvarum Lon- 
gitudinibus & arcis menfurandis ardua. Theoremata, 
Ad hos diffufos cognitionis campos diu alté Jatentes tan- 
dem cruendos infinitx {cientiz portiunculam mutuari, vix 
fibi temperare poffet quin pronuntiaret, qui Arithmetice 
Infinitorum vires ian immenfo elegantiffimarum Verita- 
tum abyffo cruendo, & humani intelledtus Horizontem 
infinite fere extendendo, paucis prateritis annorum dee 
cadibus, ample {atis comprobatas, animo perpenderit ; 
Hujus vero methodi ( ficut nunc aucta & exculta eft } 
ope, incidi in rationem men(urandi infinicas Curvarum 
{eries, quam pauciffimis explicabo. 

Cum in omni linea curva fit aliqua curvature regula- 
ritas licer forté implicata, {ecundum quam. figura deter- 
minatur; ideo <zeometrx varias Curvacum charactéres ex 
Aiquatione Ordinatarum relationem ad abfciflas axis ali 
cujus exrrimente definirunrt, Cum vero idem fieri pofiit 
ex contiderarions Curvarum -refpectu: unius dati centri, 

into 


FE Ximix Mathefeos Theoriz, ob infinitam Propofiti- 
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imo fimpliciffima Naturz uniformitas in ejus indagine id 
fieri feepe poflulet, ideo hanc Curvas confiderandi Mc- 
thodum imprefentiarum ufurpabimus, & imprimis often- 
demus qua facillima ratione ¢( fecundum hane Mecho- 
dum Curvas determinandi ) ex fimplicibus corep:exiures 
conftrui poffins. 


§ 1. Sint L &/ puna quamproxima in Curva B/T ; 
fic Jo arcus centro S defcriprus perpenaicularis in & L 5 
& crit L/ ut inomentum Curve & L ¢ momentum Radi 
SL: Ac fi detur ratio L / ad Lo, vel ad-/o in diftane 
tia SL, dabitur xquatio Curve ad centrum S. Sint LP, 
! p Tangentes Curve in punctis L & /, in quas ex > de- 
mittantur normales S P, 5 p iis occurrentes in pundhs P 
& p; fimiliter in omnes Curve Tangenres demitcaaur 
perpendiculares ex dato punto S & conflruetur « urs 
va tranfiens per omnes Tangentium & perpendiculorum 
interfe@tiones. Hujus triangulum elemenrare P 2 p fi- 
mile erit ttiangulo Lo/, qux proinde dabitur ex daca 
Curya B/ L. Quippe ob xquales Sao, Pa L, & reStos 
S pn, S PL xquiangula erunt trianguiaS p 2, Pal, & 
proinde Pa: pau Las 
Sai: Lo: lo, adeoq; 
ob angulos P wp, S2L, 
Lod zquales, erunt: cri- 
angulaP ap, Sal, Lel 
fimilia, Cum igitur ea- 
dem fit ratio L/ ad Jo 
qux Ppad pau. & SL ad 
SP, manifetium eft. da- 
ta ratione Llad Jo, & reQa SL, dari rationem Pp ad 
p2&re&am SP, adeogue Curvam Dp. Eadem ratio- 
ne ex DP conftrai poreft Tertia, & ex ea dein Quarta, 
& progrediendo prodibie feries Curvarum infinica, qux 
omnes ex wno. dato innotefcunt. Quod fi crigantur LM 

& 
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& la perpendiculares in radios SL, SJ, fibi mutuo ec- 
currentes in #; & per omnia fimiliter definita perpendi- 
cularium concurfuum pundéta defcribatur Curva EN: ca 
ip{a eric \ urva ex qua deduci poteft BL, eadem ratio- 
ne qua conitruximys DP ex BL. Ex EN fimilicee 
conftrui poteft alia Curva, atque ex hac quoque parte 
Series infinica Curvarum conflrui poteric. 

§ If. Curvarum vero hac ratione confideratarum fim= 
pliciffime fant quarum L / eft ad Lo in ratione pote- 
flatis alicujus Radii, ita ut, fi 4 fic data quantitas, r de- 
notet Radium Curve, 2 numerum quemcunque, fic Lé 
ad /out a” ad r” xquatio carum generalis. Omnes ve- 
1 he Apfidem habent cum ro=a¢, quoniam in co cafu 
L i/o. Ut inveftigem equationem Curve DP, cum in 


BLeft ut Llad /o ita 4” ad r*, ira rad $P—"——, ita 


1 n a . 
me x SPrty ad SP, ita atv ad SP»+1, ita Pp ad 
pm Proinde fi s reprefentet momentum. Curve, y ar- 
cum circularem radio defcriptum 4 centro S, & r radium 
correfpondentem, quacunque fit Curva cujus Aiquatio 
invelligatur, eric Aquatio Curve BL, s iy ti a" 7; 


n 


Aiquatio vero Curve DP, s i yti ast? roti, Angulus 
l 
autem P Sp erit ad Angulum L s/ ut i ad Si five 
Pn ,Lo | Saree x Ayr 
ut sp ad ST vel ((@SPdicaturx & SL,7) ut — ad -— 


. 
hoc eft, ( ob — ) ut ot rad t, five uc #-!-Tad x. 
Hinc (vid. Fig. Wl.) BSP eft ad BSE ur n+ ad i; 
unde facilius abfque Tangentium ope duci poteft Cur- 
va BP. Si fumatur angulus 89 P ad BSL. in ratione 
ni-rad 1, & in SP demirtatur perpendicularis ex L, 
erit occurfus perpeadiculi cumSP, in Curva Bs’ privs 
Tangentium ope defcripra. 

§ I. Cilene 
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_ § Til, Oftendimus quo -pacto ex una feries Curvarum 
‘infinica deducitur ; quo vero pacto fingularum longitu- 
dines ex illius & unius alterius longitudinibus datis in- 
notefcant pergo.demonftrare. Cum angulus S P pS LJ, 





atque LS! fit ad PSp ut 1 ad #--1, erit L/ ad Pp ut 
SL ad a1 SP, five (ob SL:SP::L/:/o) wld 
ad n+4/0, ac proinde P p=n-4-1 Jo: fed J o=l non 
—=Iln—LN+Na; ergo P p=a+1 x/n—L N-+N 4, 
Sed 1n—LN eft momentum rete LN normalis in SL, 
P p momentum Curve BP, & N # momentum Curve 
BN: Cumque BP, BN, BL fimul evanefcant in B, e- 
runt in ratione momentorum, adeoque BP==x-]-1 x 
BN-tvel—L N. Unde Curva B P eft ad fummam vel 
differentiam Curvz penultime in Serie ejafque Tangen- 
tis ab intermedia intercept, ut 2+-1 ad 1; five, fim fit 


Index xquationis Curve 8 P ( quoniam coaratan Jute t 








ad 1:—m. 
Hine s” in ferie Curvarum infinita fupra deferipta, fi 


dentur Longitudines duarum proximarum, dabunctur 
longitudines omnium; quippe menfura cujufvis pendet a 


menfura penultime femper in ferie, & proinde unum 
par 


( 807 ) 

par omnibus -menfurandis fufficiet : Si-una Curva fic ré- 
ctis commenfurabilis vel incommenfurabilis, erit integrx 
feriei pars dimidia rectis commenfurabilis vel incommen- 
furabilis. Hinc 2”. Licet Curve BP & BN effent rectis 
incommenfurabiles, differentia tamen Curve BP ab 
n+-1 Curve BN effet zqualis affignabili rete. 3°. Si 
Curva tranfic per S, re@é LN evanefcente in S, erit 
BP S=-~ 


1—m * 

§ IV. Curvarum de quibus egimus, quarum nimi- 
rum siyt:a"tr", maxime infignis eft Circulus, exi- 
{tente S in circumferentia, cujus xquatio eft s:y 2: 4+ 7, 
‘ut ex fimilicudine triangulorum Lo/, BL S ( Fig. Ill.) 








manifeftum eft, adeoque s==1; & proinde era 
& xquatio Curve BP erits: ys: ars 77, que ipfa eft 
sequatio Epicycloidis revelutione Circuli fuper bafim fibi 
zequalem revolventis defcripti, ac punctum ubi punctum 
defcribens tangit bafim, que D”° Pafchal dicitur la Li- 
Lilli mason 
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magon de WM: Roberval, quamque ™. De /a Fiire confiderat 
ut Conchoidem Bafis Circularis, in ACtis Academiz ’a- 
rifienfis Anni 1708. Perpendiculares omnes LN, fz 
concurrunt in puncto B, adeoque BN=c: unde B P= 
BN-+NL . 

———— =2BL: Hinc Curva tota BP S==2 BS, ac lon- 
gitudo Fpicycloidis {emper dupla eft chordx arcus in cir- 
culo correfpondentis. 2, Ex Epicycloide defcribatur 
Curva BITS, eadem ratione qua Epicycloidem cx Cir- 


ji ‘ ——7 

culo de(cripfimus: Jn hoc-cafu v—=>, & m= Ait 
==}, ac proinde xquatio Curve BMS crit 5 : y tate, 
. _BL{LP j= 
Longitudo Curve erit aw ttl BLL 2 BL-LLG, 


& proinde BM eft fefquiplus fumme Arcus circularis ejuf- 
que Sinus recti. Quod fi fumatur CD=BD, & radio 
SD centro S defcribatur Circulus occurrens rete S P in 
H, & fic HK perpendicularis in BS; quoniam 5 H— 
2BL, erit BN=DH--HK. Hine arcus BIT neque 
funt rectis neque arcubus circularibus commenf{urabi- 
les, differentia tamen arcuum BIT & DH eft recta 
HK. in pundto S evanefcit LG. adeoque B17 S=2B I, 5, 
unde tota Curva eft fefcupla femicirculi.. Nulla vero 
pars hujus Curve affiznabilis commenturari pore coti, 
nec integra Curva in data quavis ratione {ccabilis eft, 
ita ut portiones racionem aflignabilom inabeant ad fe mu. 
tuo aut ad totam... $i hee curva in data aligaa ratione 
Geometricé fecari pofler, conftare: Quadratura Circuli, 
nam fiegr. eflet Bad BiadSurr ad #, & BLad BLS 





BnS  2BLS — guBi 
—3HS_ 2BLS _ 3eBi yg 
ut rad #, eflet BEI = 2 BLES , 
mLG 


&BLS="" LG. 3° Ex Br. 


unde effec BL == 
9-18 


coniiruatur explicata methedo Curva BR, & quoaiam 
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a= erit My hs atque zxquatio Curve BR erie 
siyitatsrt, Hinc longitudo Curve fier $28L--PIT, 
totalis verO Longitudo Curve BRS=> diametri SB. 
Si harum Curvarum Conftru@tiones continuentur, prodi- 
bit hujufmodi ferics Aguationum que facile produci- 
tur ad iibicum. 
fEquatio Circuli asty 
Epicycloidis 2. sy i: air 
Secundi Be Sty 


Tertii qQsiy tiiatir 
a - 3 LoL 
Cujufvis Mostyptr air, oe. 


Obfervare licet in genere, omnes quarum Indicum dene- 
minatores {unt Numeri pares, perfeQz reCtificationis effe 
capaces 5 cumque quevis fic ad penultimam ut 1 ad 1m, 
perpendenti manifeftum erit Curve cujulvis longitudi- 





. I I—2m  I-—-4m 16m } 
nem fore == X maa X Toe * a? OO X SB 


continuando feziem donec ad ribilum reducatur Fradtio. 
Quod fi Indicis denominator fit Numerus impar, Curvz 
erunt perfectx rectilicationis incapaces, & earum arcus 
quicunque erunt fibi mutuo, ipfis cotis. rectis quibufvis 
& arcubus Circularibus incommenfurabiles : exprimi verd 
poflunt omnes arcubus circularibus & reCtis: Ac Cure 


ve cujufvis cotalis Longitudo erit ad Semicizculum ut 
— am x — &e. ad unitatem. Dengue fi Areoe 
la a Corpore in harum quavis revolvence {umatur con- 
ftans, hoc eft firy—xz, fubtenfa anguli contaQus, cui 
femper ( ob datum data area tempus ) proportionalis eft 
Vis Centripeta tendens ad S, erit reciproce ur poteftas di- 
ftantix cujus Index eft 2-13; atque hoc eft non coa- 

Lillila temnendum 
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cemnendum harum Curvarum privilegium, quod in iis 
omnibus Vis centripeta tendens ad $ fic ut aliqua reci- 
proca diftantix. dignicas, que fimpliciflima eft, & utilif- 
fima in Nature indagine, Virium Centripetarum lex. 

§, V. Curvarum quarum.s :.y ¢:.4:.7 proxime. con- 
fideranda venit ( que Curva quidem improprie dicitur) 
ipfa. Linea recta, exiftente S extra rectam. In hac li- 
nea, ob fimilia triangula Pp, PBS crit ( i BS= 4 & 
SPor) ssysirs.a@ Ex linea re@a methodo dizea@a 





nihil nift punctum B conftrui poteft, Methodo. vero. ing 
versa, perpendicularium nimirum P L, p/concurfu, con-. 
ftrui poteft Curva, cujus Index. (fi m fit Index. Curvaz 


BP ) xqualis erit —~— ; nam fi Index CurveB'L fit », 


. i - . ___™., . re 
crit m=, ac proinde w= 7—>. Unde in hoc calu, 


: —I . . 
cum m==—T1- crit n=, & xquatio Curve BL erit 
sigitr:a®, que xquatio eft Parabole ad Focum. Ex 
hac conftrue aliam, conftituendo angulum LS N—=L SB 
& erigendo LN. normalem in SL occurrentem ipfi SN 


° * — tt . —I . 
inN * Quoniam Vero m= erit a ; & eequatio Cur- 


soe BN—LN wo ss 
yestyisn ia & BP=————BN—LN, ergo 


— 3 
B.N=. 
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BN—2BP-+-LN; proinde hac Curva eft rectificabilis. 
Si Series continuetur, prodibunt ut prius xquationes in’ 
hoc ordine. 


Aquatio Rete $y t: 
Parabole os: 2 


= 
e¢ 
a 


wy 


rota 
Secunde = $ 3.y 22 rea® 
Tertiz Sry ss tsar 


Cujufvis oo sty ss re sae 

In hac Serie prima funt Recta & Parabola, unde pa- 
tet dimidiam hujus fimiliter.ac prioris Serici efle rectis 
menfurabilem: alia vero dimidia pars in re@is &-arcu- 
bus Parabolicis exhiberi poteft. In his omnibus Vis cen- 
tripeta ad S eft reciproce ut poteftas diftantix cujus In- 
dex 3-2, ac proinde {emper inter duplicatam & tripli- 
catam rationem diftantiz reciproce. 

§ VI. Aiquatio-Hyperbole sxquilatere ad centrum 


eft ss yt: r° 24’, ex qua deducitur methodo directa Se- 
ries huju{modi, 


. . 2 2 
Istyitir 3 4 
. ry 2 2 

de Sty ss 4 7 Fr 
2 2 

3° soy cia? 77? 
. x x 

qe sty tt ah irs 
ee 


5. $: y oe Amami SY ine 
Ex his Curve, quarum Tidicum denominatores {unt in 
progreflione —1, 3, 7, 11, Cc. exhiberi poffunt in rectis 
& arcubus Hyperbolicis; reliqux vero in reétis & arcubus 
Curve cujus equatioad axem SB ( fi x fit ablciffa, » 
vero Ordinata) eft xx-Fyy |Paa’x*—a"y’, Guaeque con- 
ftruicur (vid. Fig Ui) bifecando angulum BSL & 
, fumendo.> 
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fumendo SN mediam proportionalem inter SB & SL. 
Curve que ex Hyperbola methodo inyerfa conftrui 
poffunt progrediuncur in hac Serie, 


Hyperbole: x, $3 y ir ta! 


oe 


a a 
3, sty ti rs sad, Oe. 
Ubi Curve quarum Indicum denominatores funt in pro- 
greflione 1,5, 9,13, Gc. exprimi poffunc in rectis & 
arcubus Hyperbolicis; reliquz verd in re@tis & arcubus 
Curve modo explicate. 

Si ali Curve defiderentur que alias exhiberent Se- 
ries, id facillime fieri poteft ope vel Circuli vel Recta: 


quippe ex earum aliqua omnes, in quibus 5: y::4 :7, 

» conftrui poflunt, fumendo, fi o- 

pe Circuli Problema fit folven- 

dum, BSR ad BSL ut 1 adz, 
ut 


{ & SN inipfaSR—=4" xSL”; 
5 C B quippe Curve per omnia pune 





. « bd ” . ete 
&a N ducte xquatio erit s:y::4-:r. Similiter ope 


uu a 


Rede conftrui poflunt quarum wxquatioelt s:yiir sa. 

Duas exhibuimus Series infinicas Curvarum reCtis 
commenturabilium ; aliam arcubus circularibus, aliam 
Parabolicis, aliam Hyperbolicis una cum rectis menfu- 
rabiles demonftravimus: ex vero ad rectarum menfu- 
ram arte fola infinica reduci poffe videntur, ficut x- 
quatione {ola infinita in rectis exprimuntur. 

Fac Cl. Author brevitati fladens pancis tradit, illum an- 
tem plenius rem pro dignitate ejus illuftraturum {peramus, 


TV. Remarks 


AOE 





i 


IV. Remarks on a Fragment of ant old Roraan Jew 
fcription lately found in the North of Engt: Ane, 
and tranferibed by the Curious ana Learned 
Dr. James Jurin, M.D. and Reg. soc. S. 


»™& UR worthy Member, Dr. Juris, having refi- 
ded for fome time at Newcastle upon Tin, hac 
the Curiofity co travel che Country between 

that and Car/ife, in order to obferve what might oce 
cur worth notice in the Remains of the Ruins of the 
famous Pids-Wall, built by the Romans co fecure them- 
felves, againft the Incurfions of the Natives of that 
part of Britain they cared not to conquer. In this 
Perambulation, befides many other valusbic Obfervae 
tions which in time he may be prevail’d with to beitow 
on the Publick, Dr. Juriz faw and tranfcrib’d no lef 
than Twenty Roman Infcriptions, tome of which we has 
formerly receiv'd from others, but many of them whol- 
ly new; among them the following, Which, tho’ broken 
and in great part illegible, fuffices to fix the Name ot 
one of the Ancient Nations of Britaia, chat has hither- 

to been greatly mifcall’d, “Tis thus, 


CIVITATE CAT 
VVILLAVA' 

ORVM: L: OL S 

CDi0 


and is to be feen on the fall, about two Miles ef: 
from Levercrofs- Abby, near che ‘ConSncs of our two Noz- 
thermoft Counties. 
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‘Here ‘tis obfervable, thae the laft A of the fecond 
Line has a Mark chat follows it, not unlike to the laf 
Stroak of an N; and if inftead of A’ we put N, we 
fhal! read ic CIVITATE CATVVILLAVNORVM, 
which we cannot doubt to have been the true Name of 
that People which Dion. Cafius, Lib. LX. calls Kalvea- 
aavol, and Ptolomy, in his Geography, £2b.1f. cap. 3. 
more falfly, Kelvevyaravol ; the firft a by producing the 
tranfverfe Scroak having been miftaken for y. This Na- 
tion appears by Dion to have been more potent than their 
Neighbours the Dobuni (whom he-calls Bodani). and had, 
according to Ptolomy, Verolamium for their Capital, which 
*tis moft probable, was the Caffvellauni oppidum-of Cee 
far. So that it fhould feem Cafivellaunus King of thefe 
Catuvillauni when Cafar invaded Britain, either gave 
his Name to his People, or took theirs. But he was no 
doubt the moft potent Prince at that time in Britain, 
fince by common Confent of the reft, he was made Ge- 
neral of their united Forces, in defence of their Coun- 
try’s Caufe againft the Romans. 


FINI §&. 


ERRATUM, N° 355. 
Page 770, lin, 22. for Maii 31. lege Marti 31. 
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I, Comete Berolini nuper vift obfervationss, ut os 
Eclipfeos Solaris Feb. 19° mane, Noriberge 
ee Berolini babite, é Novis Litterariis Bero- 
linenfibus, boc anno primum-edi ceptis, defumpta, 


. ftium,. uc munere fibi a Societate Scientiarum 
Regia ( Berelini) demandato recte fungeretur, 
feduld obfervans, a. d. XV. Kal. Febr. ( Fan 18. 2.2) 
anni prefentis, vef{peri dimidia Septima, verfus Septen- 
triones fortuito Cometam. confpexit.. Viciaus erat ad 
dextram (ftellarum) y» & 8 Bayeri in Urfa minore, nudo- 
que oculo longe diftinctius apparebac, quam @ Usfe mi- 
noris, licet ¢a infignis fic Stella fecunde magnitudinis, 
cum long? pallidior quidem majore tamen diametro, 
atque fatis clara luce maxime circa centrum, con{pice- 
retur, Per Tubum vifus lucidam rotundamque refere- 
bac nubeculam ; Caudz autem nullum obfervari potuiz 
velligium, neque Nucleus dignofci. Moru celerrimo 
ab hora VII. ad XI. proceffit, gradufque quatuor cum 
dimidio abfolvic, ut ex obfervationibus colligitur. 

Die 19° & 20 Fanuarii coelum nubibus fuir obdu- 
Gum. Die vero 21™ Cometa longé recefferat A loco 
fuo nupero, atque in Caffopea deprehendebatur, ubi 
cum fteilise & S triangulum conficiebat (an equicrure 2 ) 
fcil. Hora 5" 45" in 17° 34’ wv, fub latitudize Boreali 
49° 54’ herebat: Deinde 9°15, in 16° 38’ w fab 
Lat. Bor, 49° 2’ confpiciebarur. Cxcerum multum de- 
creverat, atque a celeritare fua remiferat; prateraquam 
enim quod pallidior quam ante apparebat, {tellas etiam 
quaxtz dignitatis magnitudine haud fupezare nudo ocu- 


a8 


( ye Chriftfridas Kirchias, motus Corporum ceele- 
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io confpectus videbatur, inque orbita fua, quatuor cum 
dimidia horis, non ultra fefquigradum procefierat ; 
Tubi autem beneficio diameter ejus 7 min. invenies 
batur. 

Jan. 23. hora IV. mat. Cometa cum & & 9 Caffopee 
triangulum xquicrurum efficiebat, cum ab utraque 2° 
4t = abeflec.. Hoc mane duarum horarum fpatio vix 
dimidium gradum ablolvic; hora decima velpertina 
cum & Cafiopee & @ Perfei in linea reGa cernebatur, 
atque a priori 3° 38’, a pofteriori 3° 9'diflabar. Diae 
meter ejus erat § min. nudoque oculo confpectus ftele 
lam quintz magnitudinis referebat. 

Die 24° Fan, hora VI. mat. nondum attigerat @ Pere 
Sei, fed cum vu & g eju(dem Afteri{mi trianguium xqui- 
crurum fiftebar, & ab utraque non plané 3° grad. abe 
erat. Plura ex.obf{ervationtbus docebit Aftrophilos Vir 
accuratiflimus, in pleniori quam parat hujus Cometz 
Hiftoria. 

Haétenus Nova Litteraria didla pag. 43, 44. uli deft 
devantur Obfervationes Diei 18°%, cum Cometa velocifime 
motus terre@ proximus erat, unde certius de Via ejus tans 
vera quam apparente judicium. ferre poffemus.  Manifen 
fium autem eft eum Polo Acquatoris Boreo vicinifimum die 
Januarii 19° tranfiiffe, Quod fi cui libeat has Obfervse 
tiones ad examen revocare, caleulogue accurato fuljiceres in 
illias gratiam, loca Stellarum fixarum, quarum hic fit mene 
tio, ex Catalogo Britannico excerpta, {ubnecfuntur: Unde 
etiam patebit nonnulla in hac motus Cometa defcrivtione band 
vite fe habere; qua tamen 4 Cl. Kirchio corrigi, in ple» 
miors jus quam promifit hiftoria, {pes cf. 


Stellaruz 
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Scelarum fixarum Loca ineunte Anno 1718. 





BAYERO| Lone: _! Lat. Bor. | 


° “po 





ee 


Urfe minoris é 


ee 








Pt 9 18 O72 58 10) 
17 35 15/75 13 *5| 





Sd ty 14 00 35/46 23 25] 


cafine—} € {ye 20 50 8147 3n 50 
P {> It 36 3545 4 5 

ufe 8 32 035 23 45 
Perfei ——2 9 |& 10 41 35136 49 15 
g fy 12 15 20/36 18 37] 








omeeennasemes 






Ex iifdem Novis etiam obtinuimus duplicem obfervatioe 
nem Eclipfeos exigua Solaris, currentis anni Feb. 19° ft. vet. 
mane celebrates alteram Noriberge a Cl. D. Wurtzelbau, 
alteram a prafato D. Kirchio Berolini habitam. 

Noribergex antem Sol ortus eft aliquantulum deficiens in 
limbo fuperiore, qui quidem defectus ad tres plene digi 
tos accrevit 5 Deftit Eclipfis 8° 8° 48” circa 60 grad. @ 
Vertice Solis ad Siniftras. Berolini vero Sol ftatim ab or- 
tu cepit deficere, Hora {cil. 6 49° vel 49>. Circa me- 
dium Eclipfeos, mempe 7° 35', erant Partes lucide in Sole 
refidue 24° 40', unde digiti obfcurati .*% 50’. Finis 
autem incidit in 8 28' 10". Qui plurade his cupit, adeat 
Nova #pfa Berolini edita. 
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H, A Difcourfe occafton'd by an Infcription found, about Three 
Tears ago, at Langchefter in the Bifhoprick of Durham, 
and communicated to the Royal Society from Dr. Hunter 
by Dr. Woodward, as it is printed in the Philvfophical 
Tranfattions, N° 354. By Roger Gale, Efq; R.S.S. 


R. FZunter, who communicated this Infcription, 
D having only given us his Conjectures as ro the 
firft fortifying che Place where it was found, 
and the Time of its Repair after it had been deftroy’d, 
but faid nothing relating co the Explanation of the In- 
{cription itfelf, tho’ extremely curious; it will not, I 
hope, be taken amifs, if I offer fome Thoughts that oc- 
currd to me at firft fight of ir, and afterwards indu- 
ced me to put together what follows upon that Sub- 
je@. I fhall not in the leaft difpute or call in queftion 
the Time of its Foundation, as fix’d by the Dodtor, 
but begin with the Place where ic was difcover’d, name- 
ly Langchefter or Lancafter, in the Bifhoprick of Dar- 
ham, which am, * wich him, fully perfuaded was the 
Longovicus, where the Notitia Zmperii places the * Names 
rus Longovicariorum. 

This place is feated upon a great Military Way, a- 
bout 12 Miles diftance from Bincheffer, and 7 from Eb- 
chefter, the one the Vinovia, and the other the Vindomo- 
va of Antoninus, as the Correfpondence of the Numbers 
may evince; Binchefter being 19 Roman Miles from Eb- 
cheffer, as that is 9 from Corbridge, the exact Numbers 
the Jtinerary gives us between Vinovia, Vindomora, and 
Corftopitum. What is very ftrange is, that the Zrénerary, 
which muft go upon the great Road directly thro’ this 
+ Nannna Town 
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2 Philofoph, Tvanf, N° 266. p. 657. 2 Not. Imp. fol. 176. 
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Town of Lonzovicus betwixt Vindomora and Vinovia, 
takes not the lealt Notice of ir, buc meafuresche Way 
at the whole Length and Number of Miles, from the 
fir§ co the latter of thole Stations It Lo-gevicu was 
founded, as Or. /funter fuppofes >, fo early as che 
Sime ot Julius Agricola, and if that duacrary was com- 
poiec by any of che Emperors thac bore he Name of 
Antoninus, this Scation migh: have been deftroy d or 
deferted during the Wars with th Aritains and not be- 
ing repaird till che Reign of Gordian ii\, was pa(s’d over 
by the Author ofthe timerary. as a Camp not then tn be- 
ing. or of no ule to the Rem:n Armies; and this would 
be no weak Argument for the Antiquity of thac Work; 
And perhaps tome Parts of ir may have been deicribed 
as early as the Reigns of thofe Empcrors, or earlier, and 
fuch Names of more modern + laces as are found in ir, 
may have been afterwards added as Occafion requir d. 
As a farther Confirmation of this Conje@ure, | beg icave 
to obferve, thar chis! lace, after it was repaird by Gore 
dian, fubfifled cven to the Ruine of the Homan Empire in 
Britain, as is evident by the Mention of it in the Notitia 
Impertis {o that had this * Journey which carries us from 
Vindomora to Vinovia been compos d after the Reign of 
Gordian, it would be very hard to account for the Omifz 
fion of this remarkabie Starion and Town, as it appears 
to have been from this, and many other tnfcriptions 
Found there. 

Haviag this Opportunity of doing ic !'am unwilling to 
Jet it flip withour rectifying a Miflake in the “flay towara’s 
the Recovery of the Roman Aighw ays thro sritain, printed 
in the 6th Volume of Mr. Hearne’s ‘tinerary of Leland 5, 
which having brought the Erminzfreet (not the 4 ate 
dingfireet, as Or Flunter and the Country cail it) a lircle 
beyond Cartarick in Yorifhire, divides it there into two 

B:anches, 

















Pb. Tranf. N° 354. p.jo2, 4 iter. La Limite Prater. uf7; § P.111,114, 
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Branches, tracing one of them to Zinmout5, and the other 
to. arl:fl: but omics the main Scemm of it, that rens al- 
moft diredtly Northward to Viercebridgr, fo ta Deaton, 
Houghton, binzhefter, Lanzchefter, Ebchefter, Cortridze, 
and through the Heare of Northumberland isto Scotland, 
about a Mile and a halftothe Weft of Bersick. It isin 
feverai places very intire and fair, elpecialiy becween Cor. 
bridze and Binch:fter, the Ridge of it there being for the 
moft part two Yards in Height above the Level of the 
Soil, no le(s than Eight Yards broad, and ai pavd with 
Stones, chat are as even as if new laid: as iam inform’d 
by the ingenious Mr. Warlartou, who has often viewd 
it, and to whom we are obliged for the mof% accurate 
and ufeful Map of the County of Nortaumsberiard thar 
was ever yet publifh'd. This Digrefiten, if it may ae fo 
calld, | hope will be excus’d, fince ic not only fers vighe 
an Error, but acquaints you with a noble Newman Way, 
fcarcely yet known or obferv’d by any body, 

Having fix’d the Seat of this Loxgsvicus, where the 
Infcription was found, let us confider next whae fore of 
a Place it was; and upon due Enquiry ic will appear to 
have been one of the moft ancient and eminent Stations 
the Romans were potleisd of in thefe arts. As to its 
Antiquity, Dr. Avuater has made it probable, that we 
ought to look for it as high as Fulins Agricola’s command. 
ing under Domitian, in this Mfland: As to its Eminency, 
the Infcription chat came laft from lim to the Society. a3 
well as feveral others found there, is an undeniable Evi- 
dence of irs being a Place of great Confideration; bur 
nothing can put thae more ouc of Diipuce than rhe frst 
which was icme Years ago tranfmitted by the fame 
Hand °, which therefore | beg leave to in’ert here wish 
thac which came lait from him, and the rather becau‘c 
litle or noching has ever been faid upon iz, and chat they 
will give great Light one to the other. 

Noanann 2 IMS 
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The Stone whereon the firft is cut has been broke 
in two, whereby fome of the Letters are defaced, how- 
ever, it may be very well read as follows; the Letters 
PRE in the fourth Line U take to be a Miftake of the 
Workman, having feen feveral Copies, where they are 
fo tranfcribed; that they fhould be PER is evident 
from the fifth Line of the fecond In{cription. 


LL Imperator Cafar Marcus Antonius Gordianus 
Pius Felix Auguftus Balneum cum 
Bafilica a folo inftruxit 
Per Cnetum Lucilianum Legatum Auguftalem 
Propratorem Curante Marco Aurelio 
Quirino Prafecto cohortis prime Longovicariorum 3 or 
rather, Legionis Gordiane. 


The fecond can be read only after the following 
manner, 


Ml. Imperator Cefar Marcus Antonins 
Gordianus Pius Felix Auguftus 
Principia S Armamentaria 
Conlapla reftituit 
Per Macilinm Fafcum Legatum 
Auguftalem Propratorem curante Marco Aurelio 
Luirine Prafecto Cobortis prima Legionis Gordiane: 


From thefe Two Infcriptions compar'd together, it 
will be apparent that they were not only erected uns 
der the fame Emperor, but. by the Care of the very 
fame Perfon Aurelius Quirinus, tho’ nor in the fame 
Year. The Emperor can be no other than Gordéanus 
the. youngeft, or third of that Name; the two former 
having been flain fo very foon after they had aflumed 


the Purple, that it is improbable they fhould have gi- 
yen 
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ven any Orders or Commands for the erecting of new, 
and repairing of antient tuildings, in fo remote a Pro- 
vince.as Britain was from Africa, where they were 
murder'd afcer a {hort joint Reign of {carce feven Weeks. 

Dr, Fsnter cells us, thac that which was firt dif- 
coverd (and which | fhall the:efore always diftinguith 
by the Name of the firlt) was dug up about a Hundred 
Yards Ealt froma great Square, which had been fortified 
with a thick, flrong Wall, faced with hewen Stone, 
within which, and without, elpecially towards the Eaft, 
are nothing but ruinous Heaps of Stone, and thinks che 
Lodging of the Garifon only to have been included with= 
in thofe Walls. His ConjeCture is very much confirm- 
ed by the * Account he gives us of the finding the laft 
Infcription within that {quare inclofure ;. fo that there 
feems to have been at this Lowzovicus a large Tewn, and 
one of thofe Camps call’d Caftra fativa, where the Le- 
gions lay in Quarters during the time of Peace and 

uict. 

The firft Tefcription cells us, thatthe Emperor Gordian 
buile the Balzcum and Bafilica from the Ground, a Solos 
whereas, by the fecond he appears to have been only 
the Repairer of the Principia and Armimentaria. Pere 
haps therefore here might be no Town, till che Romans 
thought fit to repair their old deferted Camp at this 
Place, and then the Emperor might alfo build the Bath 
and Palace for the Refidence of the Propraetor, when in 
thefe Parts of Britain ; the Word Baflica importing both 
a Palace, and an Edifice for hearing of Caufes, and 
tranfacting ali publick Affairs. As’this eminent Buil- 
ding was erected by the Emperor’s Command, it is 
an undeniable Argument of the Splendor of this Town, 
as are the great Heaps of Rubbith, and Ruines, where 

this 
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4 Pha. Tranj. N* 266, p. 658. 2 Phil. Zranf. N° 354, 
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this Infcription was found, of its Largenefs and Ex- 
tene 

The fecond equally puts the being of the Cafrum fia 
tivem out of difpute, when it acquaiats us with the Re= 
building of the drmamentaris and Principia there, that is 
the Arcenal. and Quarters cicher of the Legionary Soldi+ 
er, that were cali'd the Principes, or the place where 
the Fagies and other military nfignsa were kept. It is 
proba able they did not belong to one particular Legion, 
but to feveral, as they had occafion tt: be cmplay’d here ; 
* tho the Legie fexta Vidrix feems to have the bet 
Tile to them, as being conilaatly quarterd in the 
Nor.h’3 whereas, the * Legio Secuads, and > Vicefima 
were generally garrifon'd, the firft ac Caerlon in Wales 
and Richourrar in Kent. and the other at and about Che- 
fier; fo thac the * Monuments they have left in the 
North were erected by them. when the Wars, and other 
Works, as particularly the Wail: carry'd crots the fland, 
calld them thicher; which being finifh’d, they returned 
home to thetr more Southern Quarters, and continud 
in them cill commanded Abroad upon new Services. I 
will nor pretend ro determia when thele drmamentaria 
and frincipia firtt fell to ruin; perhaps it might be 
when FYadrian, Lollias Urbicus and Severws had cars 
ried their Conquetts farther into the Enemy's Country, 
and having buile thofe famous Wall:, the Relicks of 
which we ftill fee in the Shire of Sterling in Scotland, and 
in Northamberland and Cume land in Eaclind, that this 
Camp might be thought ulelefs, the Roman Forces bee 
ing drawn nearer to, and quarterd upon the Frontiers; 
and fo this Fortrefs abandoned and (ufferd to fall into 


decay, as the Word conlapfa implies: and nor that it 
was 
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was deftroy’d by any Fire, War, or other Enemy than 
Age and Neglect. 

Tho’ the Word conlapfa is wrote here with an N, there 
can be no doubt but the Pronunciation of it was as we 
ufually find it fpele, collapfa; a certain Argument of the 
Letter N’s being filent in the middle of a Word.. before 
two Confonants, efpecially NS, and NT, when the T 
was pronounced like an S. To omit what ' Quintilian 
fays-to this purpofe, it is confirm’d by the Abfence of 
that Letter in numberlefs Infcriptions in Gruter, Reine- 
fius, Sc. and no wonder, fince the Workmen in thofe 
Days, as wellas ours, ufually wrote as they {poke their 
Words. 1 fhall not trouble you with Quotations of any 
of them to this end, but asa Proof of what I fay, on- 
ly affure you from ocular Infpe@ion and a moft accu- 
rate Examination, that there is no tranfverfe Line over 
the Letters ES belonging to the Word FABRIGESIS in 
the Infcription of IVL. VITALI at Bath, whatever 
has been affirm’d to the contrary, but that the Letter 
N is totaly omitted there. You will alfo pardon my 
Endeavours, before I leave this Subject, to explain a 
fhort Infcription belonging to fome of our Country men, 
tho’ found at Amerbach in Germany *, fince it will be a 
new Proof of the foregoing Affertion. 


II. 

NYMPHIS ¢ Nympbis. 
NeBRITTON Numerus Brittonum 
TRIPVTIEN Triputienfis, or ——enus 

SVB CVRA? Sub cura 
Me VLPI Marci Ulpii 

MALCHI¢ Malchi 
> LEG XXII Centurionis Leg. 22. 
PR ePoF, Primigenia, Vie, Felicis. 


There 
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There is no Difficulty but inthe Word TRIPVTIEN, 
and that will prefently vanifh if you infert the Letter N, 
and read it TRIPVNT, t.¢. Zripontienus or Tripontiznfs, 
the Mutation of the O and V being fo frequent, chat 
no body is ignorant of it. This will bring you to Zri- 
pontinm * or Dowbridge in Northamptonfhire; tho’ that ex- 
cellent Antiquary Dr. Batiely*, in his Aatigquitates Ru- 
tupine, would read it RIPVTIEN, and fix’d the Place 
whence this Namerus took its Appellation at Richterror 
in Kent. 

But to return where we left the Camp at Longevicas, 
it will be as difficult to aifign a Reafon for its beiog 
repaired, as it was for its being defected; unlefs that 
the Propretors might judge ic advifable about the Time 
of Gordian lll. to fix their Refidence there, and confe- 
quently refortify the old Camp for their State and Se- 
curity. And that it was not refortify’d upon any fud- 
den Emergency, but for Time and Duration, is evi- 
dent both from the ftrong Srone-Works that encompafs'd 
it, and a Body of Forces lying here, even at the Expira- 
tion of the Roman Empire and Authoriry in this Mland, 
which from its Continuance in the fame Station, had 
got the Name of the Longovicarii 3. 

The (erfon that under the Emperor gave Direction 
for thefe Repairs, was Mfecilius Fufcus: As Macilius isa 
Dimioutive of Afecius, it is not unlikely that he was 
the Son of Afecius Fufens, who was Contfui with Zarpi- 
linus Dexter, A.D. 225. in the Reign of Alexander Seve- 
rus: By this Infcription it appears that this Méecilius 
was the Emperor Gordian’s Lieutenant here and Proprator 5 
For tho’ in Pil. Tranfad?. N° 354, by the Inadvers 
tency of the Engraver, we read only PR. inflead of 
PR, PR; it is right in the Original, and in the Tran- 

Ooo000 f{eript 
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{cript fent up by-Dr. Hunter, and accordingly in faz. 
$25, the Faule is amended. And as the Name of Fu/- 
eus ftands in the fame Place in the fecond as that of 
Lacilianus docs in the firft, and with the fame Ad- 
juncts both before and after, we may fairly conclude 
he was either his Predeceflor or Succeflor, but which, 
it is impoflible to determin. 

And here, perhaps, ic may not be amifg to re- 
mark, we never meet with a Legatus AugufPalis in any 
Infcription in this Iland, without the joint Title of 
Proprater 3 and ' Zacitus himfelf either makes them the 
fame Office, or at leaft unires them in the fame erfon, 
when he tells us, le Britannia P. Oftorium Propreto: 
vem turvide res excepere ; and having prefently afrer 
related the manner of the Fight with the Zcex/, fiiles 
him Legatus, Qua pugna filius Legati, M. Offorius, fere 
wati civis deeus meruit*; and a little after he gives both 
the fame Titles to 4. Didius the Succeflor of Oferins. 

We are indebted therefore to thefe two Monuments, 
not only for the Account they have preferved of the 
Romas Arms and Magnificence at Lonzovicus, but for 
the indifputable Records of the Names of two Legates 
and Proprafors of Britain, that would otherwife have 
been buried in Oblivion, wiz. Cuetus Lucilianus and Ma» 
cilius Fufeus: For from Virias Lapas (who was Propre- 
tor and Legate here about the Year 208, under Seve- 
rus, and juft before that Emperor's coming into this 
Ifand repaired a Bath burnt down at Lavatreé, or 
Bowes *, in Yorkfhire) we have no where extant the 
Namie ef one of thofe Officers, till we come ro Non- 
nius Philippus, whom I take to have fucceeded the laft 
of thefe; the + Stone which was found at Old Carli fiz 
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in Cumberland, and has prefery'd his Memory, fotting 
forth that he was Legate and Propretor when -ltticus 
and Pretextatus were Confuls, which was 4. D. 242. 
the very Year that our Gordian went upon his Perfras 
Expedition, from which he never return’d. And as that 
Emperor. left Nounias Philippus in chat Poft, when he 
march’d into the Eaft, where he was murder’d abour 
two Years after, ic is highly probable that he was the 
lat Propretor of his appointing, and confequently, thar 
Macilinus Fufeus was his Predeceflor, and che Repairs be- 
gun at Longovicus before the Year 243 '. I would noe 
have troubled you with this Infcriprion, but chat ic is 
faultily tranfcribed in Camden, and that { thall have oc- 
cafion by-and-by to refer to it again, upon a material 
Point, which therefore I hope will plead my Pardon. 


lV. IL O. M. 


PRO, SALVTE. IMPERATORIS 

M. ANTONI. GORDIANIL. P. F. 
INVICTI. AVG. ET. SABINAE. FyR 
IE. TRANQVILE. CONIVGI. EIVS. TO 
TAQVE. DOMV. DIVIN. EORVM. A 
LA. AVG. GORDIA. OB ViRTVTEM 
APPELLAT. POSVIT. CVI. PRAEEST 
AIMILIVS. CRISPINVS. PREF 

EQQ. NATVS. IN. PRO. AFRICA DE 
TVSDRO. SVB. CVR. NONNII. PHI 
LIPPI. LEG. AVG. PROPRETO. 
ATTICO. ET. PAETEXTATO COSS. 
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The Perfon who had the Care of thefe Repairs both 
in Town and Camp, was Marcus Aurelins Quiriaus, Pra 
{24 or Commander of a Company of Foot; another Ar- 
gument for the Proprztors Lucidianus and Fufeus fucceed- 
ing immediately one the other, he ferving in the fame 
Pott under both:. I mutt obferve however;.that altho’ 
the two firft Infcriptions have been cur very near the 
fame time, and by the fame Hand, as appears by the 
Form of the Letters, and Manner of the Abbreviacions 
in each of them, yet the Office that this Quirizus bore 
is fomething differently exprefs’d in the firft from what 
itis in the fecond, if they have been accurately tran- 
feribed ; the Firft thewing, after QV 7R7NO the Letters 
PRE.GH. I. LG. R, which, before | had {een the Latter, 
J was induced to read Prafec?o Cobortis prima Longovica- 
rviorum, the ' Notitia Imperii placing the Prefecius nume- 
ri Longovicariorum Longovico. That Numerus and Co- 
hors were the fame thing, 7 Pancirollus, in his Notes 
upon that Book, quotes St. Chryfofome to prove, and 
fome others, Cohors erat qui vocatur Numerus ; but I ras 
ther take it to be. an indefinite Number of Men, which 
might comprize feveral Companies, independent of as 
ny Legion. * Vegetins, {peaking of the Legati Zmpera- 
toris, fays, in quorum locum nunc tlluftres vires conflat Ma- 
Kiftros Militum fubftitutos, a quibus non tantum bine Legio- 
nes, fed plures Numeri gubernantur; by which it is plain, 
the Numeri were no Legionary Cohorts. Neither was the 
Name. fo modern as from the Notitia Imperii and Chry- 
Softome it might appear to be 5 for we meet with a * Nu- 
merus Britonum upon an Altar found in Trazfylvania, de- 
dicated to rhe Nymphs, when the Emperor Commodus and 
Glabrio were Confuls, A.D. 186. And ° another Nume- 
res upon an Altar erected to Hercules for the Profperity 
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of Septimius Severus, When Lateraxus and Rufinus were 
Confuls, 4. D, 197: Bure after! had review’d che Lec: 
ters at the end of the fecoud Infcription, which are plain= 
ly tranfcribed PRe CoH.£ L.GOR. [could read them 
no otherwife than Frefcé¥o Cohortis prima Legicnis Gerdia- 
ne. Gordian \il, was {o beloved of the Soldiery, thar feve- 
ral Legions complimented him by honouring themfelves 
with his Name, as the ' Legio tertia Italica, which tock 
the Addition of Gordiaua; and the* Legio decima ge- 
mina, and? Decima tertia gemina did both give themfelves 
the fame Appeliation, But which of the Legions quar- 
tered in this Ifland to ftiled. itfelf is not determind by 
this Infcription or any other that I know of. Howe. 
ver, asthe Legio fexta Vittrix was all along quarter'd 
in-thée Northern parts of this Kingdom (as 1 obfer- 
ved before) where thefe Infcriptions were erected, I 
make no doubt but it was that which call’d it (clf Gor- 
diana, tho’ the numeral DiftinGion of VI is omitted, 
only perhaps for want of Room onthe Stone. We find 
by {everal Infcriptions in Camden, thae there was an A/a 
in thofe Parts which prided it felf upon its Valour, and 
was therefore call’d the Ala Augufta; of the many Me- 
morials it has lefe us of ics Title, I fhall only mention 
* one found at O/d Carliflz, and which is the ancienteft 
of them all, by any certainty of Date. 


I. O. M. 

AL. AVG. 03 
..+RTVT. APPEL. CVI 
PRAEEST. TIB. CL. TIB. F. P. 
LING '’N_ IVSTINVS. 
PRAEE. FVSCIANO. 

I}. SILANO. Lf. COS. 
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thac is, 


Jovt Optime Maximo, Ala Auguftas ob Virtue 
tem appellata, cui precft Tiberius Claudius Tiberii 
filius, provincia Lingonenff, Fuffinus prafetinsy 
Fiufciano fecundd, Silano fecundo Confulilus. 


This Alsar was dedicated when Fufcianus and Sila- 
nus were the feeond time Con/uls, that is, in the Year 
188. under the Reign of Commodus, and Fifty Years 
before cur Gordian came to the Empire. At che fame 
place was alfo difcover'd the Fourth Infeription by me 
quoted, where we find this fame Ala Aucguffa {tiling 
itfelf alfo Gordianas from whence I think it is not a 
little probable that the Legion to which this Wing ap- 
pertain’d was the Legio Gordiana mention’d in the In{crip- 
tions found at Langcheffer ; and that Legion to have 
been the Legio fexta Vit#rix, from the long Continu- 
ation of this 4/4 duguffa in thefe Northern parts of 
the Nation, the conftant Quarters of that Legion. 


Fuly vo, 
17,8, 
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I. 4 Letter of that curivus Naturalift Mr.Henry 
Barham, R, S$. S. to the Publifher, giving a Re- 
lation of a fiery Meteor feen by bim, in Jamaica, 
to ftrike into the Farth, with Remarks on the 
Weather, Earthquakes, Sc. of that Ifland, 


STR, 

A Ccording to your Requeft I have collected what 
Icaniemember, relating to a Metcor I {aw in 
Jamaica about the Year 1700, as I was riding 
one Morning from my Habitation fituated about Three 
Miles North.We from St. faze de la Vega: Vfaw a Ball 
of Fire, appearing to me of the Bignets of a Bomb, 
{wiftly falling down with a great Blaze. As 1 thought 
it fell into the Town; but when | came within a quar- 
ter of a Mile of the Town, I {aw many People gather’d 
together a little to the Southward in the Suvazna, to 
whom I rode up, where they were admiring at the 
Ground’s being ftrangely broke and ploughd in by a 
Ball of Fire, which, as they faid, fell dowa there. I 
obferved there were many Holes in the Ground, one in 
the middle of the Bignefs of a Man’s Skall, aud five or 
fix {mailer Holes round about it, of the Bignefs of a 
Man’s Fift, and fo deep ( efpecially the bigych ) as 
not to be fathom’d by what long Swi:ches or Ssicks 
they had at hand. !did not hear that any was fo cu- 
rious as to make any farther Search: It was obierv'a, 
that the green Grafs was perfectly busnt near the Holes, 
and a {trong Smell of Sulphur remain‘d thereabonts for 

a good while aftcr. 
Note that we had a terrible rainy Night be%ore, with 
much Lightning and grat Thunder-Claps, wiich we 
hav¢ 
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have very frequently in Jamaica, often killing Cattle in 
the Fisids. Mr. Zvenry Lord, who lives at Dry-Riv.r, 
had two Sons (big Boys) flruck dead with Lightning, 
in 1716, without any Wounds or Appearance of Hurt 
found about them. And as theie Claps are mach louder 
and {tronger than any J ever heard in Evrcpe, fo are our 
saowers of Rain, pouring down ina mof violent man- 
ner. We have Lightning all the Year round, but our 
great Rains are in the Months of May, Auguff, and Oc- 
tober. knew May for two or three Years without Rain, 
which was lookt upon as a great Wonder; and we paid 
dear for it in our Jadigo; for a Catterpillar appear'd and 
wove a fine Silk about the Zsdigo.Plant, and deftroy’d it 
all, hurting nothing elfe, AZzy-Rains usd to deitroy 
thefe Worms. <Auguft and O¢fober never go out withouta 
Flood, we having then univerfal Rains, all over the !fland, 
coming from the Sca: For we have often Rains in the 
Mountains from the Clouds lodging there, when we have 
none in the Lowlands. 

Our Hland is full of Mines, and, if fearch’d into, I 
queflion not but very rich. We are very fubje@ to Earth- 
guakes, feveral happening every Year, efpecially after 
great Rains, which fill up ail our great Cracks in the Sur. 
face of the Earth: For in a very dry Time, we have them 
fo very large, deep, and gaping {0 open and wide, that 
it is dangerous to ride over fome Paris of the Savannaes, 
for fear a Horfe fhould get his Legs into them. Our 
Earthquakes make a Noife or Rumbling in the Earth, 
before we feel the Shake; and {eem to run (wiftly to 
the Weftward. This is all I can inform you of tisis kind 
at prefent, relating to the !fland of Famaica, being ever 
ready to fhew how much Lam, ce. 


Decemb. tg, Exenry Barham: 
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IV. An Attempt to prove the Antiquity of the Venc- 
real Difeafe, long before the Difeuvery cf the 
Weft-Indies; in a Letter from Mr. Wiiuara 
Beckett,Surgeon, to Dr. James Dougials, M.D. 
and R. Soc. Soc. and by him communicated to the 
Royal Society. 


STIR, 

HE Undertaking I am at prefent engaged in, 
has unavoidably obliged me to confult, among 
others, a great Number of ancient Phyfica! and 

Chyrurgical Books, written by my own Countrymen-: 
From thefe { took the Hint, that the Peasread Difcafe 
was known among us, much earlier than the 27.2, 
which has been generally affignd fer its Rife by mo 
dern Authors ; for it’s believed it was not known, at 
leaft in Europe, till about the Year 1494.  Notwith- 
{tanding which, I determin, in che following Papers, 
to make it evident, it was frequent among us fome 
Tundreds of Years before that Dare. 1 could men- 
tion feveral Phyficians and Surgeons of Emiaence, who 
have been of the fame Sentiments with me, particuiar- 
ly, the Learned Dr. Charles Patin, who has written a 
curious Differtation to prove the Antiquity of this Dui 
eafe, which is fufficient to excule me irom the Impu- 
tation of having flarted a Novelty, or being at the 
trouble of quoting ancient Authorities before taken 
notice of, from the moft ancient Writers of Medicine; 
as the Great Hippocrates, Galen, avicen, Celfas, ee and 
even the A7oly Scriptures. ( thall in thefe and fome fol- 
lowing Papers, lay afide all thofc foreign Aids and A 
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fiftances, and trace out the Symptoms of the Difeafe, 
as they naturally arife, from the firft Infection to the 
laft deftructive Period, and fhew that, by fearching in- 
to our own Antiquitics, we may be furnifhed with [n- 
{tances of the Frequency of the Diftemper among us, 
in all its refpe@ive Stages, before ever our Modern Au- 
thors dream it had irs Appearance in Europe. 

{ fhall begin wich the firft Degree of this Difeafe, 
and prove from authentick Evidences, it was anciently 
call’d the Wrenning or BWtitning ; and char this 
Word has been fuccefiively continu’d for many Hun- 
dreds of Years, to fignify the fame Difeafe we now 
call a Clap and that it was noc difcontinu’d till thac 
Appellation firfl began to have its Rife. The mott like- 
ly Method to accomplifh my Defign, will be firft to 
examine thofe Records that relate to the Stews, which 
were by Authority allowed to be kept on the Bank-Sidz 
ia Sesthwark, under the Jurifaidion of the Bp. of Win 
chefler, and which were fupprefled the 3724 of Aven VII. 
For it’s impoflible but, if there were any fuch Diftem. 
per in being at that Time, ic muft be pretty common 
among thofe lewd Women who had a Licence for en- 
tertainisg their Paramours, notwithfanding aay Rules 
or Orders which migh: be eflablith’d to prevent its In- 
creafe: Bat if we fhall find that there were Orders e- 
ftablifv’d to prevent the Spreaging of fuch a Difeafe, 
hat Perfons might be fecure from any contagious Ma- 
Jady after their Enterraiament at thofe Houfes (which 
were anciently Eighteen in Number, bur in rhe Reign 
of Hen. Vii. reduced to Twelve) we may then fecurely 
depend upon it, thatic was the Frequency of the Dif 
eafe that put thofe that had the Auchoriry, under a 
neceflity of making fuch Rules ang Orcors. For rhe 
fame Powers that granted a Liberty for keeping open 
uch lowd Houtes, mult Gnd it their Intere!t to iecure, 

as 
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as much as poffible, all ferfons from receiving any Tn- 
jury there; left the Frequency of fuch Musfortunes 
fhould deter oihers from frequenting them, and {fo the 
original Defign of their Infticution ceale; from the en- 
tire finking of the Revenues. Now I find that, as ear- 
ly as the Year 1162, divers Conflitutions relating to 
the Lordfhip of Winchefer, (being alfo confirmed by 
the King.) were to be kept for ever, according to the 
old Cuftoms that had been time out of mind. Among 
which thee were fome, viz. No Stew-holder to take 
more for a Woman’s Chamber in the Week than 14d. 
Not to keep open his Doors upon Holy Days. No fin- 
gle Woman to be kept againft her Will, that would 
Icave her Sin. No fingle Woman to rake Money to 
lie with any Man, except fhe lie with’ him ail Nighs 
till rhe Morning. No Stew holder to keep any Wo- 
man that hach the perilous Infirmicy of Burning. 
Thefé and many more Orders were to be ftriétly ob- 
ferved, or the Offenders to be feverely punithed. Now 
we are affured there is no other Diieafe thar can be 
communicated by carnal Converfation with Women, 
but that which is Venereal, by reafon that only is con- 
tagious; and it’s evident the Wurninmg was certainly 
fo: For, bad it beén nothing elfe but fome fimple Ul- 
ceration, Heat, or Inflammation, there would have 
been no Contagion; and that affecting only the Wo- 
man, could not be communicated by any Venereal Con- 
gre(s, and fo not inferr a Neceflity of her being com- 
prehended under the reftraining Article. Thefe Orders 
likewife prove the Difeafe was much more ancient than 
the Date above-mentioned ; becaufe they were only a 
Renewal of {uch as had been before eftablifhed time out 

of mind. 
But to confirm this farther, 1 find that in the Cu- 
ftody of the Bifhop of Wizche/ter, whofe Palace was 
Pppppp 2 ficuated 
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firuated on the Bank fide, near the Stews, was a Book 
written upon Vellum, the Title of which rurs thus5 
Herve beapune the Ordinances, Wules. and Cue 
{lumtes, as well fog the Salvation of qannes 
Lif, as for to alchewe many appicbiefs and Jn- 
corbentents that Daplep be tik there foz to tatl 
ote. to be vigktfully kept, and Due Epecutton of 
them to be don unto anp Perfonne wythin the 
faite. One of the Articles begins thus; De bis qui 
cuffodiunt Malieres habentes Nephandam infirmitatem. \t 
goes on, /tem, That no Stew-bolber Keep noo Clo- 
man wythin bis Pous that bath any Sycknclle 
of BRENNING, but that the be putte out upon 
the pepe of makeit a fyne unto the Lo20 of a 
Yunded Syplpnas. This is taken from the Origi- 
nal Manufeript which was preferv’d in the Bifhop’s 
Court, fuppos'd to be writtea about the Year 1430. 
From thefe Orders we may obferve the Frequency of 
the Diflemper ac that Time; which, with other In- 
conveniencies, was Dayley lik there fo2 to fall otote: 
and the GreatnefS of the Penalcy, as the Value of Mos 
ney then was, that is laid on it, proves ic was no tri- 
Hing or infignificant thing. 

But the bare Proof of there having been anciently, 
{ach a Difcafe as was called the Burning, may be 
thought to be infufficient, uale{s we were _ perfectly 
aflured what it was, and how it was ia thot3 Times 
deferibed: § fhall therefore do. ic from-an unquefiona- 
bie Authority, which is that of Joba Arden, Efq; who 
was one of the Surgeons to our King Richard iL. anc 
lixewife to Kiag very IV. In a curious Manufcripe 
of his upon Vellum, he defines it to be, a certain ins 
ward Heat and Excoriation of the Urethra; which De- 
icription gives us a perfect Idea of what we now call 
@C/sp; for frequent DifleRions ef thole that laboured 

under 
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under that Difeafe, have made it evident, that their 
Urethra-is excoriated by the Virulency of the Matter 
they receive from the infected Woman ; and this Ex- 
coriation or Ulceration is not confined to the Oftiols 
or Mouths of the Glandule Mafcofe, as has been late. 
ly thought, but may equally alike attack any part of 
the Urethra not beyond the reach of the impelled mas 
lignant Matter. Ihe Heat before defcribed, which 
thefe Perfons are fenfible of, as well now as formerly, 
is a Confequent of the excoriated Urethra ; for the 
Salts contained in the Urine mut neceflarily prick and 
irritate che nervous Fibville, and excice a Heat in thofe 
Parts of the Urethra which are divefted of ics natural 
Membrane; which Heat will always be obferved to be 
more or lefs, as the Salts are diluted with a greater 
or lefs Quantity of Urine; a thing I have often ob- 
ferved in Perfons that have laboured under this Infir- 
mity in hot Weather, when the perfpirable Matter be- 
ing thrown off in greater Quantities, the Salts bear a 
greater Proportion ro the Quantity of Urine, and there 
by make its Difcharge at that Time fo much the more 
painful and troublefom. 

Thus we fee this very early and plain Defcription 
of this Difeafe among us, to be entirely conformable 
to the lateft and moit exact Anatomical Difcoveries, 
Here is no Tone of the Zefficks depraved, according 
to Zrajenus Petronius; no Exulceration of the Paraftate, 
according to Rondeletius ; no Ulceration of the Semi- 
nal Veffels, according to Platerus; no Seat of the Dif- 
eafe in the Veficule Seminales or Proftate, according to 
Bartholie; nor in thofe Parts and the Tefticles at the 
fame Time, according to our Countryman Wharton and 
others, who have falfly fixed the Seat of this Difeafe, 
and whofe Notions, in this refpea, are now juftly ex: 
ploded ; but a fingle and trac Delcription of it, and 
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its Situation, about an Hundred and Fifty Years be- 
fore any of thofe Gentlemen obliged the World with 
their learned Labours. 

Having, I hope, fufficiently made it appear, the 
‘Burning was a‘Difeafe very carly among us, and, 
given the Defcription of it, I fhall proceed to fay fomes 
thing of the ancient Method chat was made ule of to 
cure it. We are nor to expect the Meafures our Pre- 
deceffors, in thofe early Times, made ufe of, fhould 
be calculated for the removing any Malignity in the 
Mafs of Blood, or other Juices, according to the Pra- 
Gtice in Venerial Cafes at this Time; becaufe they 
looked upon the Difeafe to be entirely local, and the 
Whole of the Cure to depend upon the Removal of 
the Symptoms: Hence ’twas they recommended fuch 
Remedies as were accommodated to the taking off the 
inward Heat of the Part, and cure the Excoriations or 
Ulcerations of the Urethra. The Procefs for the ac- 
complifhing of this, I {hall {er down from the before- 
mentioned Fohn Arden, who wrote about the Year 
1380. his Words are as follow, Contra Incendium. liem 
contra incendium Viree Virilis interius ex calore & excoe 
viatione, fiat talis Syringa (i. e. injectio) lenitiva. Ace 
cipe Lac mulieris wsafculum nutrientis, & parum zucarium, 
Olenm viole & ptifane, quibus commixtis per Syringam 
infundatur, Cy fi pradiétis admifcueris lac Amigdalarum me 
lior erit medicina. There is no doubt but this Remedy, 
being ufed to our Patients at this Time, would infal- 
libly take off the inward Heat of the Part, and cure 
the Excoriations or Ulcerations of the Urethra, by which 
means what iffued from thence would be entirely ftopr; 
and this was all they expected from their Medicines, 
forafmuch as they were entirely unacquainted with the 
Nature of the Diftemper; and did not inthe leaft ima- 
gine, bur if che Symptoms that firft atcack’d che Part 
were removed, the Patient was entirely cured. I 
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I fhall now, as a farther Confirmation of what I have 
advanced, proceed to prove, that by this ®zenntng or 
Wurning is meant the Venereal Difeafe, by demon- 
ftrating that fucceeding Hiftorians, Phyfical and Chi- 
rurgical Writers, and others, have all along with us in 
England wfed the very fame Word to fignify the Vene- 
real Malady. [nan old Manufcript i have by me, 
written about the Year 1390. is a Receipt for WBpett= 
ning of the yyputpl, pat men clepe pe Apegalles 
®alle being an old Englifh Word for a running Sore. 
They who know the Ztymologie of the Word Apron, 
cannot be ignorant of this. And in another Manufcripr, 
written about 50 Years after, is a Receipt for Mut 
ing in that Pare by a Womaa. Simon Fifh, a zealous 
Promoter of the Reformation in the Reign of Hen. VILE 
in his Supplication of Beggars, prefented to the King 
in 1530. fays as follows, Zéefe be they ( {peaking of the 
Romifh Priefts) that corrupt the whole Generation of Man- 
kind in your Realm, that catch the Pockes of one Woman 
and bear them to anothers that be Wutnt with one Wem-n 
and bare it to another; that catch the Lepry of one Wo- 
man and bare it unto ancther, But to make this Matter 
{till more evident, | am to obferve, thar Jidvew Boord, 
a Dodtor in Fhyfick, and Romith Prieit, in the Reiga 
of Henry Vill ina Book he wrote, entiruld Zhe 
Breviary of Health, ptinted in 15.46. {peaks very par- 
ticularly of this forr of Burning; one of his Chapters 
beginneth thus, Che xoth Chaniter doth thew of 
BURNING of ant Darlotte; where his Notion of com- 
municating the Burzing is very particular. The fame 
Author adds, thar if a Man be Suynt with an Afar 
let, and do meddle with another Woman within a Day, 
he fhail Wren the Womea chat he thall meddle with- 
al; and as an immeciats Remedy again che Wurtic 
ing, he secommends the wathing the Pudenda two or 

three 
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three times with White Wine, or elfe with Sack and 
Water; but if the matter have continued long, to go 
to an expert Chirurgeon to have Help. In his 82d 
Chapter, he {peaks of two forts of Burning, the One 
by Fire, and the Other by a Woman through carnal 
Copulation,.. and referrs the Perfon that is Burnt of 
a Harlot to-another Chapter of his for Advice, what 
to do, pf be get a Dorer o2 to, fo called from 
its Frotuberancy or- bunching out: For} find about that 
Time the Word £2’o was moflly. made ufe of, to _fig- 
nify that fort of Swelling which ufually happens in pee 
ftilential Difeafes. 

_ From hence it appears, the Barzing, by its Confe- 
_quents, was venerial, fince every Day's Experience makes 
it evident, thar the ill Treatment of the firft Symptoms 
of the Difeafe, either by aftringent Medicines, or the 
removing them by cooling and healing the excoriated 
Parts, will generally be attended with {uch Swellings in 
the Groin, which we rarely obferve to happen from a- 
ny other Caufe what{cever. . 

I fhall give‘a’ few more Inftances of this Difeafe be- 
ing.call’d the Burning, and conclude. In-a Manufcripe 
I have of the Vocation of Joh» Bale to the Bifhoprick 
of Offery in Ireland, written by himfelf, he fpeaks of 
Dr. Hugh Wefton (who was Dean of Windfor in 1556. 
‘but deprived by Cardinal Pole for Adultery ) as fol- 
sows, “ At this Day is lecherous W/fon, who is more 
“ praftifed in the Art of Bech Burning than all 
“ the Whores of the Stews. And again, {peaking of the 
fame Perfon, he fays, “‘ He not long ago brent a Beg- 
** zar in St. Botolph’s Parifh, The fame Author fays of 
hire elfewhere, “ He had been fore Bitten with a Win. 
*+ chefter-Goofe, and was not yet healed thereof; which 
was a common Phrafe for che Pox at that Time, be- 
caufe the Stews were under tue JurifdiQion of the Bifkop 
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of Winchefter. Mich. Wood, in his Epiftle before Steph. 
Gardiners Oration de vera Obedientia, printed at Rhean, 
1553+ gives another Evidence of the 2uvning. And 
William Bulicin, a Phyfician in the Reign of Queen Fisz, 
in a Book he publifh’d, call’d Zhe Bulwark cf Defence, 
ec. printed in 1562. bringing in Sickaefs demanding 
of Health what he fhould do with a Diteafe cali’d the 
French Pockes, Health anfwers, “ He would not that a- 
ny thould fifhe for this Difeafe, or to be bold when 
“he is bitten to thynke thereby to be helped. but ra- 
“ther to efchewe the Caufe of thys infyrmity, and 
“ filthy rotten Burning of Aarlcts. . 

I believe, by this time, I have fuficiently prov’d 
what I propofed, thar the firft Degree of the Venereal 
Difeafe was very anciently kKnowa among us, under 
the Title of Muurning; and that you may lofe no 
more Time at preient upon this Subject, I fhali referve 
my Collections, which thew that the Difeafe, when ic 
came to be confirmed, was no Novelty here in chofe 
early Times, for a further Opportunity, and detain you 
no longer than to exprefs my Pleafure in profefiing 
my felf, Yours, &c. 


London, Feb. 4. . 
cee aineike Will. Beckett. 





V. Accuratarum Obferyvationum Aftronomicarum, aa- 
no fuperiore & currente, cum ‘Reg, Societate com- 
municatarum Sylloge. 


mica, debita curd fidifque Inftrumentis ab Artie 
cibus idoneis cxlitus deprompta: Hoc enim folo 
fundamento nititur Urania practica. Itaque ia his 7rauj/- 


Qq99999 actionibus, 


[om fané Scienti ne pereant Obfervata Aftrone- 
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acticnitus, pee plufqnam quinquaginta annorum curri- 
culum, paflim fparguntur hujus generis Notx.  Aufim 
camen {pondere vix ullas unquam reperiri pofle Obfer- 
vationes que ccrtitudine cas quas nunc damus vincant, 
ne dicam qux pares fint, uipote Tubis prlongis ac 
Micrometris p:xter folitum affabre fais menturatz. 
Cape igitur primo. 


P lanetarum Obfervationes. 


Anno €717, Aprilis 05° g* 49’ T. xq. obfervavic 
D. Pound apud Wanflcd, Fovem jam rever(um ad ftellam 
iam, quam Novel. 22°1726. mand corpore fuo te- 
xerat, ce qua vide N° 350. Phil Tranfadt. pag. 508. 
Jovis autem centrum tum temporis diftabat ab ea Seclla 
( que tcrtia eft Geminorum in Catalogo Britannico ) 
23 22 borcam verfus; fimulque ab alia vicina, qua 
quarta eff Geminorum in dicto Cxtalogo, 27' 14. ats 
que huic fere conjunctus erat plancta. 

Aprilis 25° fequente, codem obfervatore ac Icco, 
10° 3° T. xq. Jupiter apud quatuor Fixas cxiguas vi- 
fus eft, cas omnes prxecdens, & in ipfo quafi principio 
Cancri. Centrum autein pianctx diftabat ab ¢ 13’ 09%, 
ab b 13° 50", ab f 19° 53", & Ag go 27", 

Poftridie vero Apr. 26°. 9° 7 Fovis centrum difta- 
bat abe 8 35", ab 9’ 00", ag a4’ 5", & ab 413/50". 
Jamque pratericrat omnes preter f ad quam tcndcbar, 
quamque parum admodum die craftino infra {e rclin- 
quere debuir. 

Eedem fere momento, hor’ {cil. uond, Londind vila 
eft ficlla z in vertice Trianguli Mofeclis ac fere Mopleu- 
ticum Jovls centro ac tertio Satellite. tum tex Fevis 
diameiris ad occafum diftante, nifi quod parum admo- 
dum bafe lengiora crant crura; ac intra quadrancem 


hore, 
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hore, angulus ad Fouss centrum, qui prius major erat 
angulo ad Satellicem, factus eft co fentibilirer minor. 

Tres autem Stelle 4, g, e, funt ro™, ri™, & 12” 
Geminoruin in Catal. Britan, juxta quem tum texporis 
fitum habuere, Fin g@ 0° 22' 55", cum Latic. Borea 
ofan) 25”. Ergin gs 0°28" 25". Lar, Bor. 0? 3’ go’: 
e vero in = © 29' 20” cum Lat. Aufl. c° 5’ 05. Die 
{tac autem quarca f a Stella g 11’ 40", abe ta’ 50%, 
ac denique ab 4 20° 36", unde conitabje locus ejus. 
Ex his manifeitum eft Jovem Latitudinem habuitie par- 
vam admodum Borealem, nec femiminato majorem, 
falcem fi dictis ftellarum locis habenda fides. Hee 
potteris ufui efle petfunt definiendo Nodorum Fovis 
motu, {i quem habeant. 

Fjuféem anni Funii 18° 10" Loxdini, in edibus So. 
cietaris Regix, vitus eft Saturnus Stellx fixe Telefcopi- 
ce admedum propinquus, 4 qua vix diftabar ad Au. 
firam una Annuli diametro, & normalis in lineam An- 
farum a Stella demiffa incidebat in medium Anfx ori- 
entalis, Fixa hac parvula nullique Caralogo ad{cripra 
rune habuic 2 12° 98'> cum Lat. Bor. 2° 33° proxi- 
mé; comitemque habet fibi adjunciam ac luce zqualem, 
guatuor minutis ad ostum diitantem, ac paulo auftra- 
iiorem, unde facile dignofci poterit, locuique ejus fi 
cai libeat verificari. 

Eadem no&e 10° 3% Mars vifus eft prope Sceilam 
cu precedit 35. Scorpii, a qua diftabat Tubo 24 pee 
dum menfurera 7° 76"; idque in refta per claram in 
pede Ophiuchi 6 & di@am Stellam produGta, Hee 
autem Stella precedit 35. Scorpii 30' 27” Afc. Red. ea- 
gue Aufiralior e& 2’ 23", unde fic locus ejus tum tem- 
poris Sagitt. 15° 24! 20" Lan Auft. 3° 59’ 25°. Sed 
@ Cphiuchi tance habuit Sagizt, 17° 28’, & Lac. Ault. 
.? g7' 38". Adars itague srellam preecedebat Longi- 
tudine a! 56") aufiralior ca 5° 30%. 


G9999q 2 Deinde 
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Deinde: Sept. 13° 8" 5’. T. eq. Mars vifus eft a Dom. 
Pound pracedere claram in humero Sagittarii ox U 54" 
Ale. Red. fimulque borealior-erat Stella 22! 56" Flora 
&" 25' erat diftantia Planet a Stella 25’ co” accurate. 

Decemb. 5. 18% 30). T: xq-confentu izpius repetita- 
rum obfervationum, invenit D. Pownd Saturnum precedere 
Telefcopicam claram fibi Vicinam 27' 19" Alc. Red. 
Stellaque auftraliorem efle 1° 59", Simul Saturnus pra- 
cedebat x- its Syrmate Virginis Yous) 2%", edque au- 
ftralior erat 4’ 05". Hine Saturnt locus lira 29°. 
16’ 2". Lat. Bor. 2° 22 241", Tele(copica autem tunc 
habuit J éér. 29° 4o0' 56". Lat. Bor. 2° 33' 43”. 

Anno 1718; Jaa. 7 5" 30’. Te xq. Venss apud duas 
Steilas in Catal, Britaa. omiflas oblervata eft. Erat au- 
tem Planeta uerque Fixa Boreali ior, diftans 4 privce- 
dente 32’ 30", A fequente 17° 30°. Stella prxcedens 
tunc habuit 7 fe. 14° 42! 20" » cum Lat. Aufl. 0° qo! 10"; 
altera vero fequens Pife. 15° 21' 55", Lat. Auftral 0° 
27° 15”, prout ex obfervationibus D. Flam/tedii collige- 
re licet. 

Fang. 8° 00%; T. aq. Jupiter pracedcbat nin pe» 
Gtore Cancri 3° 30' 50" Afc. Rec, fixque Auttralicr 
erat 14° 15" Hine provenit Fovis locus Canc. 28° 20 
cum Latitudine Borea 0° 36° 45°. 

Martii 11. 10° 36', T. eq Saturna: pre cedebat x-in 
Syrmace Virginis 18' 51", cAque Fix. auftcalior erat 

5°23. Fine fic Locus Saturn) Seorp 0 48’ 3 34 cuit 


Lar. Bor.2. 44'8'. Pofiro-terlicet, juxta Catal. Beitan 
x Virginis occupare mo. 2g 1k”, cum Lata Ss 4a", 


Fadem-nocte b * oc’ iii wonafterit obfervaruit DD, 
Di faguliers & \ ray Saturnum pracedere Stellam ty’ 50% 
cum declinations majore in Audrum 4! 45" 

Aprit 8. 14-40 Londini v.fus cit Saturaus nuper As 
cronychus parum admodum occiacntalior teleicopica 
Clara, cademque § minutis borealior. Unde bixw iocus 

Libra 
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Libre 28. 18' 30" Lat. Bor. 2. 41. Circulus autem 
magnus per hanc: Stellam & Saturanm ductus ditigi 
videbatur ad Stellam 5'* magnitudinis in Catal. Brit. 
omiflam, {ed que Arevelio eft in cufpide Ala Bovea Vir= 
ginis, cuique locum affignat Lity. 26. 10, cum Lat. 14, 

43) Bor. 

Eadem noe 13° 20’, apud Wanfted, perpendiculam 
a diG@a Srella Telefcopicd in lincam Anfarum Saturni 
demiffum precedebat centrum: planetze quafi fefquial- 
tera diametro anauli ; aberat autem Stella ad Aultrum 
ab Anfarum axe 4’ 30°. Simul Anf orieutalis extre- 
mitas deprehenf{a eft in linea re@a inter hanc Stellam 
& aliam eidem quafi longitwdine conjunctam, que 
tunc a Seturno dittabat 24° 48” verius Borcam. Locus 
autem prioris Stella tunc fuit Lidr. 28..18' 30" cum 
Lar. Bor. 2, 41’ proxiime, 

Sept. 7. citca meridiem incidis conjunctio Fours & Fe- 
weris arctiflima, cujus quidem fpectaculum Aftronomis 
noftris inviderutit Nubes. Die aucem fexto praceden- 
te mane, vel 5° 22°57! 30" T. xq. apud Wanfted, Ve- 
nus occidental ior diflabat a Fove 1. 3' 28". Die autem 
7..17° 23', Penus jam fata orientaior a Jove aberat 
43 18"; ac 17" 34, Vevus auftralior erat Jove ditfe- 
rentia declinationum 14) 23" Er 17° 39' capta eft dis 
fiantia Pianeraram 4 4 4 Hine caleulo accuratiffimi 
Obfervatoris conjuncti funt Sept. 7. o' 9’ Ty xq. Veo 
meris centro tum Jevis aufiraliore noa nifi 1° 42", 

_Denique Sept. 18, mane, apud Wanfted, Feviter vifus 
ef prope. or Leenis, quocum dic prececente conjun- 
Gius fuerat. Sept. 17. 16° su T, eq. Fovis centrum ab- 
erat a Core: Leom 24 22"; & 17° 6' 20 erat diff. Decling 
¥2/ 43". Dein so ot Ho ram, pempe 17° 54, facta eft 
diftantia 24 34 ; °C why digercncia Declinationum 
inventa cit 12’ 35, . Hine fup vulanie Dam. Pound, fit 
Sept vi. 18° cul tv can Jovi locns Sp 26023) 7" cum 
Lat. Bor. 45' 55 Oifervationes 
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Obfervationes Lune és Eclipfum-. 


Anno 1727. Fan.t2, Weflmonaterii.obfervavit Dom. 
Stephanus Gray Lunz appulfam ad quatuor Stellas con- 
tiguas fub cornu Auftrino Zauri, apud quas obfervata 
eft Luna Anno 1683. Mart. 23. th ve ab Hfevelio & 
Flamftedion. lraque 9° 45' T. app. Luna gibba vifa eft 
quafi conjuncta cum Stella @ quatior pracedente, qu 
eft Zauri 107. Catal. Brit, queque tunc Auftralior erat 
Lunz limbo Auft. fefquialtero minuto. 11° 29’ altera, 
qux minor eft, & ideo in Catalog~ omifla, occultaba- 
tur paulo infra medium cbfcuri Himbi. Ad 12° 24! 
Tertia & clarise ( 110. Zauri) in ipfa fere conjundio- 
ne fex minutis diftabat a limbo bore. Denique 12" 54! 
fequens ¢ quatsor ( Ins. Zasri ) limbo Borco fuperior 
erat 3/30". Locus autem precedentis, five 107. Zanzi, 
ex di@to Catalogo tunc erat Gemini 18. 12. Lat. Autt. 
5218's Zawri autem 110 habuit Gew. 19. 26'+ cum Lat. 
Ault. 4. 44’: Scquens vero, five 111 Tauri, erat in Gem. 
19. 45+ Lat. Auft. 4. 45'+. Secunda parvula, ut ex 
aliis obfervation’bus conflac, Locura tune habuit Gem. 
19. 17’. Lat. 5. 5’ fere. 

Eodem anto “art. 16. mane, era: Eclipfis Lunz par- 
tialis, apud nos ob ceelum nubiluva inconfpicua. At 
apud Cambridge ‘lov. Anglorum, Don:, Robie Aitronomiz 
peritiffimus vidic Eclipfeos initium circa horam nonam. 
Finem vero, juxia Paludem Meotida. ad 11 42' 30" fat 
accurate. Eft autem Cambridg fuk altitudine Poli 42. 
2,5’, Londina 7% grad. five 4° 44! oecidentalior, ut ex 
pluribus antea obfervatis conftaz. 

Dein Sept. 9. vefperi, in xdilas Secietatis Regix 
Londini, oblervarune nounulli é Sociis finem Eclipteos 
Lunaris 7°26% Luna autem ort. eft juxta medium 

Eclip{os, 
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Eclipfeos, nec nifi paulo ante finem é nubibus hor!zon- 
tem obfidentibus fefe extricaverat. 

Sept. t4. Vefperi, hac prima vice poft longum inter- 
vallum rediit Luna ad occultandum Paliticsinz.  Favie 
autem admodum ceelum Londiai prxter toliccrs purum, 
ira uc Luna & Stella exorientes in iplo qual Horizon- 
te fimul confpicerentur. Incidis lmmecito Srelie g 
6° 20", Lund nondum 3° alta, in ipfo quai medio Lim 
bi orientalis, é regione {cilicet Borex partis maculz il- 
lius exigue quam Afevelias Scagnum Meridis vocat, 
quamque Ricciolus {ui ipfius nomine infignivic. Emer- 
fit aurem paulo infra medium limbi obfenri ad 9° 
58' 20", in iu ocali tora {ua claritate effulgens; un- 
de etiam in tam illuftri ‘Stella quafi nullitas diametri de- 
monftratur. 

Septembris 23. vefperi, incidit Eclipfis Solis vix ullibi 
in Europa confpicua.. Ex America autem noftra dupli 
cem obtinuimus ejus obfervationem; alreram ex literis 
illuftris Viri D. Xeith Provincize Penfylvanie Prefe&i dig. 
niffimi, qui Philadelphia, {ub altitudine Poli 40° co’ fere, 
vidit Eclipfin jam ceepram (fed quz ante minutum 
temporis nondum inceperat ) ad 11° 55’. Circa medium 
Digiti erant quafi decem.- Finis autem vifus eft accurate 
ad 2° 46’ 35". 

Altera autem hujus obfervatio habita eft ad Cambridg 
Nove Anglie Academiam, 4 Dom. Robie, de quo fupra: 
Initium Eclip{eos ibi obfervatum eft 0" 23’ 00” poft meri- 
diem. Ad 1° 47' defecére 1X Digiti.. Ad 3" 5' 50” defiit 
Eclipfis,.tole integro per Tubum 24 pedum conf{pedo. 
Hec ex liceris accurati Obfervatoris communicavit cum 
Reg. Socictate Reverendus Vir D. Guil. Derham, RSS. 
Ecclefiz apud Windfor Canonicus, &c.. 

Dec.g. Luna paulo fupra Palilicium invecta eft: Trane 
fitum autem fatis arétum obfervavit D. Far. Bradley,A.M. 
eruditus Juvenis, qui fimul ingenio & induftria poliens 


his 
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this ftudiis promovendis aptiffimus natus c&, idemque 
Reverendi D” Pound ex forore nepos. Hic, cum Luna 
jam propemecum plena effet, Stellam coatulit cum in- 
figni illa Macula quam Ricciolas Tychonem, Fevelius Sinam 
appellar, & ex pluribus xqualibus diflantiis Microme- 
tro ante & poft captis, Stcllam dicte macuix centro pro- 
ximam apparuifle conclufic ad 21° £5’ 8" T. xq. apud 
Wanfted. Ad ri°15' 42" diftabat Palilicium a limbo 
Lung proximo & Auffrino 5' 55". Macula autem 7ycho 
ab eodem limbo aberat 4/16". Ad 11" 18! 42" Stella 
erat in lined re@a cum maculis Zychonis & Copernici, 
five Sine & Gitnes & 11" 25! 27" T. xq. erat in re- 
Qi cum Zychone & Keplero, Ancer hee obfervata eft Lu- 
nx diameter 32’ 45". 

Anno 1718. Fan.29. velperi, DD. Defaguliers & Gray, 
Wefimonajfterii alteram Palilicii Occultationem prefto- 
Jabants {ed nubium interventu impediti, viderunt {al- 
tem quod, 5" 52’ nondum immerferat Stella; ateenua- 
tis autem poftea nubibus conclufa eft Emerfio ad 
g* 20, & regione Promontorii Sarmatie Aftatice Hevelii. 

Feb. tg. mane. lidem obfervatores ibidem varié cum 
nubibus colluctati Eclipfin Solis xgre confpexcrunt : 
Hora tamen 6. 59’ vifi {unt deficere duo Digiti, & poft 
unum temporis minutum chorda inter Cufpides vifa cft 
zequalis femidiametro Solis. 

Apud Wanfled autem D. Poand notavic ad 6° 54! 7" 
T. app. chordam inter Cufpides 18’ 30". Ad 7" 17’ 00” 
erat to’ 18" Ad 7" 19! 30” eadem inventa eft 8'05". 
Defiit autem Eclipfis ad 7° 23’ 20". 

Feb, 25, velperi, 6" 44 T. app. Weftmonafterii, Stella 
Prima H/yadum in Naribus Tazri (y Bayero) vila eft in 
recla per cufpides Lunx, adeoque propemodum con- 
juncta; diflabac autem 4 limbo Lune Ault. 5’ 51”, 
Diameter Lunx 31° 45” menfurara Micrometro. 
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Feb. 28. 8" 36’ T. app. etiam Wefmonafteril, vila ef& 
Immerfio Stelle in Poplite Pollwcis (~ Geminorum 
Bayero) fub limbi Lune obfcuri ea parte, que paulo 
Borealior erat macula quam Aevelins Cretam Yocat. 
Emerfio ipfa ob cce!um minus purum non confpecta eft : 
fed ad 9° 51’ egrefla erat Stella é limbo lucido, 4 quo 
diftabat 3 min. circiter, € regione Borex partis Infulz 
Majoris Cafoii. - 

Aug. 8. Luna orta eft paulo infra Palilicium, cum 
quo tamen ob nubes conferri hon potuit. Apud Wan. 
fied autem 13" 2‘ 00” T. app. vila eft Precedens conti- 
guarum ad o Zauri Bayero, (five Penultima in noftro 
Etyadum Caralogo, in Num® 354. Tranfadt. litera q no- 
tata) in linea rela per cufpides Lune, diftans ab Au- 
ftrino 4/36". Ad 137’ 25” Stella p ejuldem Cara- 
logi emerfic paulo infra medium obfcuri limbi. Ad 
13" 19° 4" emerfit Sequens contiguarum diarum, tan- 
tum diftans 4 Cornu Auftrino quantum contiguz illx 
inter fe, hoc eft 7 min. 

Aug. 29+ Vefperi, Luna fere Apogea paffa eft deli- 
quium totalem ac fere centralem: orta autem eft Eclip- 
fi jam coepté. Hujus obfervationes maximé luculentas 
Regie Soc. exhibuitc toties laudatus Rey. D. Pound, eo 
ordine quo notate funt, nempe 








& Temp a Eclipfis Lunze obfervata apud Wan- 

Q picid {ted, 29. duguffi, 1718. ——_. 
16 53 38|Chordaincer Cufpides Micrometroj22 37 
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= Faptar) Eclipfs Lunz, Aug. 29. 1718, 
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7 2 41|Immerho Totali¢ in Umbram ——} --—— 
8 36 13}Srella clara in Catalogis emifia oc 
cultata eft a fauna, infra Paladem 

Marectida Fievelii ——}iO0 2 

8 48 18) fwns ccepit emergere ex Umbra — 
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9| 52 23) Terminus Umbrex per med Yareo- 
j tédés 3 fimul Chorda inter Culpides|'5 








cof 53 7) Chorda inter Cufpides — -—-[8 28 
11} 54 16;Eadem repetita —— - “9 5% 
t+| 54 sglicerum ~—— ——~ aE Igl 


1318 56 18; Denuo —~.. — wane 122 374 
I |y © 48]'orphyrites emerfic ex umbra. 
is} 8 3]Mons Sinai incepit emergere. 
(| 9 17,Umbra per medium Sie. 
17] 10 Jam totus Sinai extra Umbram. 
‘8f 11 2clUmbra per medium Zn. 
tof 617 231-er medium Corfica. 
zo} 20 ¢{Per medium Lecus Nigri majorite 
23) 27 Sal ’er medium Besbici. 
22} 28 45lEmerfic Stella pradi@a. 
231 22 34[Byzantium & Hlorminins fimul emergunt. 
24: 33 5&[stella eandem habuie Declinationem cum 
-Cufpide Auft. tclipfeos. 
43 28|Chorda inter Cufpides ¥8’ 28". 
47 2) 4adem. repetita 15 09 
hn7!o 53 c[Defiife videbatur Defeaus. 














10° 30', Capra eft Lunz diameter 29’ 45”. Colla. 
tis autem inter fe Obfervationibus, ubi Chorde partis 
deficientis aquales. deprehen{z funt, proyenit Echpleos 


medium, 
Ex Obfery. 
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Medium. 

hoto# 
Ex Obferv. prima & decimatertia——~ 7 54 58 
Ex fecunda &: duodecima ——~ ——7 55 3 
Ex texcis & undecina— —————7 55 24 
Ex quara & decima eee —? 55 28 
Ex guinca 6. nong 0 ee ————-7 55 25 
Ex iexta & off: v2 —— ~—~7 55 29 


Quorum oranivin Medium fic 





755 18 


Non minore cum curd eandem Eelipfin, Lovdini in 
vico Fleetfireet, irftrumentis & Telefcopio optimo 
D. Go. Graham Automatopxi prettantis, obfervavic 
D. Martinus Folhes Armig. cam aliis quibuf{dam Regix 
Societaris Sodalibus, ut fequitur, 


38 oO 
54 13 
2 Oo 
42 15 


35:18 
45 50 


h 
6 
6 
7 
7 
8 
8 
8 49 38 
8 50 14 
9 0 § 
9 7 39 
9 9 8 
9 10 55 
9 12 0 
9 18 §t 
9 27 35 


Luna per fumum Urbis & Vapores zxgre vifa. 

Chorda inter Cufpides utcunque, 21' 27” 

Immerfio Totalis in umbram. 

Stella fixa faris clara diftabat in limbo Lune 
orientali 19' 21". 

Fadem fixa occultata eft, 10’ circiter minu- 
tis centro Lunz Auftralior. 

vel, ut quibufdam vifum eft, uno minuto 
tardius Luna ccepit emergere. 

Palus Mareotis primo mar:ine emerfit. 

Integra Palus extra Umbram. 

Montis forphyritidis medium emerfit. 

Primus margo Sine emerfit. 

Mons Si#ai totus extra umbram. 

Unibra per medium tue. 

To.us mons twa extra umbram, 

Umbra per medium Lacus Nigri majoris. 

Infula Befoicus tota emerfic. 

@ 42 24 


( 858 ) 


9 42 2% Chorda inter Cufpides ro’ Q’e . 

9 5% 25 Finis Eclipfeos ug quibufdam vifum eft. 

9 52 45 Finis ex precedente diftantia Cufpidum 
conclufa. 

9 56 4§ Lunx diameter 29’ 45”, iterumque 29’ 48”. 


Erat autem Umbra admodum diluta, unde orta eft 
difficultas in dijudicandis Emerfionis & Finis momentis: 
Atque Macule etiam ob(curiores claré confpectx fint, 
pluribus minutis antequam Umbrx marginem attinge- 
rent. Stella vero qux durante Eclipfi occultata eft, lo- 
cum tune habuit > 17° 16’; cum Lat. Auft. 1° 6° 30" 
proxime. 

Recepimus etiam Obfervationes hujus Eclipfeos 4 Rev, 
D™ Derham, apud Upminfter in agro Ejfexienft habitas ; a 
D° Wright apud Crew in.agro Ceftrienft ; & 4 D™ Alawkins 
apud Wakefield in Etoracenft, cum premiffis ubique fere 
confentientes, fi adhibeantur meridianorum differentix ; 
pofico {cil. quod Upminfler fit 1 + min. Loxdixo orienta» 
lius, Crew vero .O min. & Wakefield 5 min. occidentaliora. 

Denique Coronidis loco obfervationem adjiciamus, e- 
ximiam quidem, fuique generis, quod {cimus, ab inven- 
to Telefcopio primam ; quamque indefefle D. Fac.Bradley 
debemus diligentiz. Quiito enim Scptemtris mane, Sole 
jam fere 30 gr. alto, vidit apud Wanted arQtiflimum Lue 
nx infra Palilictum tranficum, cujus diftantiam a Jimbo 
proximo, ad 7" 59' 00" T.xq. Micrometio invenit 5/38" 
Ad 8547 5" diftabat 2 limbo 1'25”. Stella aurem ad 
8 33 19” erat in linea rea per Lunx Cufpides rum ob- 
tufiufculas, nec nifio’ 13” diftabat a Bore¥. 8" 41’ 00" 
jam Cufpidem illam reliquerat 3’ 42". Ee 8° 45’ 37" ab 
cadem diftabat 5'36”. Lunx diameter ad 8" 58’ capia 
ef 31 7" 
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L Inventio Curve quam Corpus defcendens breviffi- 
mo tempore defcriberet 5, urgente Vi Centripeta ad 
datum punétum tendente, que crefcat vel decref= 
cat juxta quamvis. Potentiam diftantie a Centro ; 
dato nempe imo Curve puntto  altitudme in 
principio Cafus. Per Joh. Machin, Aftron. 
Profefs. Grefh. ¢ Reg. Soc, Secret. 


“) tiam CB eequalem altitudini undeCorpus cafurum eft, 
de(cribacur Circulus BE G, & fiat angulus BC G reétus. 
Ponatur A punctum Curvz infimum, ubi axi CB occurrit 
ad datam diftantiam C A. Oportet invenire pundctum 

. ubi Curva celerrimi defcenstis EQ A occurrit circus 
lo QF, ad datam aliam diftantiam CF. Problema 
hoc duos habet Cafus, quorum alter pendet ab Hyper- 
bola & Circulo, alter ab Ellipfi & Circulo. 

Caf. 1. Si fuerit Vis centripeta reciproce ut diftantia 2 
Centro. Sit KLM (Fig. 1.) Hyperbola quxvis rectan- 
gula centro C & Afymptoto CB defcripta, que ac- 
currat normalibus BK, AM {uper ipfam BC ad pun- 
&a B, A erectis, in K & M; ordinate vero cuilibet inter- 
mediz F L ad punctum F erecte, in L. Fiat C.D ad 
CGut “~AFLMad VABKM, & fit DH normalis 
fuper CG: dein capiatur Sector RCB ad Arcam HDCB 
ut data Area Hyperbolica ABK M ad datum Rectan- 
gulum CAxAM,. Tum rea RC occurret citculo 
FQ in pundo Q, quod quidem eft ad Curvam ce- 
lerrimi defcenfus EQ A. bab 

tAaBe 


S It centrum Virium C, (Fiz. 1.2),quocentroad diftan- 
1a 
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Habebitur autem pundtum E, 4 quo inciperet Corpo- 
ris cafus, capiendo Sectorem BCE ad Aream Qua- 
drantis BCG, in eadem ratione Aree Hyperbolicas 
ABKM ad retangulum fub CA & A M contentum. 

Coroll. Hine fi reéta R C, circa centrum C revéluta, fa- 
ciat SeQores RCB proportionales Arcis HD CB, in 
quibus quadrata Bafium C D fumuntur in progreflione 
Arithmeticd :tum rectz C R interfecabunt CurvamEQA 
ad diftantias 4 centro. CQ, que decrefcant in progrel- 
fione Geometrica 

Caf.2. Si vero Vis centripeta fuerit reciproce ut a~ 
lia quevis Poteftas diftantie a centro; fit’#—--a In- 
dex iflius Poteftatis (ubi » poteft effe Numerus quili- 
bet integer vel fractus, affirmativus vel negativus) fit 
que H —CB altitudo maxima Curve quefite EQ A, 
4 = CA altirudo minima ejufdem, & A= CF altitu- 
do alia quxvis intermedia.  Fig.2- 

In rea CG capiatur CD ad CB ut Wh" ad Vv A’, 
atque etiam CH ad CD ut vw A*’— 4" ad WA’ — 5”. 
Centro C, femiaxibus CD, CB, defcribatur Ellipfis 
BLD, cui occurrat ordinatim applicata H L in puncto 
L; & ducatur re@a LK, que Ellipfin tangat in L, & 
Axi minori CD produ@o conveniat in K: dein Tan- 
genti K L parallela ducatur NM, circulum BEMG 
tangens in M & ipfi CD occurrens in N.. Denique 
capiatur Sector RCB, qui fic ad Arcam NMBLKN, 
inter Circulum & Ellipfin & utriufque Tangentes rec- 
tamque N K.comprehenfam, in ratione Numeri binarii 
ad Numerum 4. Tum recta R C interlecabit Circuluny 
F Q in punto Q., quod erit ad Curvam celerrimi Def 
cenfus EQ A, 

Quod fi fias Sector BCE ad aream BDG, inter El- 
Yipfeos & Circuli Quadrantes interceptam, in ratione 
diGA Binarii ad Numerum z, coeuntibus f{eilicer punctis 
L,D & M, G; (ob A’? == A”) eric puncdtum E unde ine 

choaz- 
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choaretur Cafus Corporis breviffimo tempore defcen- 
dentis ad A, defcenfuque fuo Curvam EQA delcri« 
bentis, quam tangit recta CE in E, quamque ad angu- 
los re€tos fecat C B in A. 

Harum Conftructionum Demonftrationes é Celeber- 
rimi D. Newtont Quadraturis, eju{demque Philof. Nat. Prin 
Cipiis (Prop. XXXIX. & fequentibus aliquibus) petite, 
ali data occafione oftendentur. Problema autem eft 
alcerius generis, Defcribere Curvas per quas Corpora, 
de puncto fummo E, {eu principio cafus, demiffa, ce- 
lerrimo defcenfu ad jinferiora data punta Q,, urgente 
qualibet Vi cencripeta, ferrentur; cujus quidem folu- 
tio in poteftate eft. In prefentia fufficiar generalem 
hujufmodi Curvarum tradidifle Ideam, earumque ad 
Circuli & Hyperbole Quadraturas relationes indicaffe, 
abfque quibus eafdem Geometrice conftruere haud a- 
deo prociive eft. 


Il. De 
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Il. De Potentia Cords. 


Differtatio Authore Jac, Jarry, AD. 
Reg. Soc. Sodale. 
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Viro Erudiriffimo 


Ricuarpo Meap, MD. 


5. P oD. 


Jacobus Furin. 
[ee iftam, Vir Clariffime, utut rudem & 


imperfectam, acri tamen ac perfpicaci tuo Judi- 

cio multis nominibus non illibenter permitco. Quem 
enim mihi potero aut Judicem xquiorem prxoprare, 
aut Cognitorem deligere magis idoneum, quam cujus 
Viri candorem animi fingularem, morumque humani- 
tarem, non minus atque Mentis dotes prxcellentes illas, 
& optimo quoque Literarum genere perpolitas, omnes 
fufpicimus ; cujufque tum acumine Ingenii, tum Judicii 
fubtilirare, Theoriam Medicam videmus clariffimA luce 
perfulam & illuftracam,Ufum vero medendi confirmatum 
pariter tenemus & expeditum * Nec {ane quifquam eft 
Mortaliam, cujus calculo cogitata ifla noftra comproba- 
ri magis ftudeamus, aut cujus auctoricate, fi cibi force 
fortuna minus difplicuerint, ea contra Hominum quo- 
rundam perverforum iniquitatem tutiora fine futura. Ex 
quibus alli prejudicio ducati & fama magnorum Nomi. 
Teeete num, 
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num, quorum fententias in fequentibus paffim redargui. 
mus, noftra forfitan ne examine quidem aut perle@tu dig- 
na cenfuri fuat. Alii. vero, ut five labore difcendi, five 
imperitiz pudore fe expediant, omnia {cilicet, que- 
cunque ipfi non.intelligunc, videri volunt-alto fuperci- 
lio. contemnere. Quibus uti-non gravate concedimus 
doétos Viros &. olim exflicifle, & hodie reperiri non 
paucos, qui nulla inftrudi difciplind Mathematica me- 
dendi Artem tamen feliciter & cum laude exerceant ; ita 
Viciffim. ipfos fateri equum eft eam dodtrinam in Praxi 
expedienda non inutilem, ad naturam vero & caufas 
Morborum explorandas plane efle neceffariam.. Corpo- 
ra enim Animalium, quod tu profecto, fi quis alius, 
optime intelligis, cum partim folidis canalibus, partim 
fluido conftent per eofdem jugiter propulfo, Machinas 
efle patet, ac proinde opus effe, ad eorum Fabricam, Vi- 
res, Ationes, & agendi Impedimenta five Morbos rite 
perf{piciendos, rei Mechanicz peritiam. 

De quibus tamen multa traduntur etiam 4 Mathema- 
ticis Scriptoribus adeo. parum accurata, fecumque invi- 
cem & cum ratione pugnantia, ut nobilifime {cientiz 
non modo commendationem non addant & dignitatem, 
fed etiam contemptui & hominum indoCtorum ludibriis 
eandem objiciant. Quis enim, non ip{e dodtrina Ma- 
thematica imbutus, cum videat, Exempli gratia,. Cordis 
Humani vires jam ponderi 3,000 librarum pares, jam 
180,000 pondo fuperantes, jam vero ad uncias 5 vel § 
deductas; Aecrem quoque ex Pulmone inter ex{pixan- 
dum: propulfum modo 100, modo $0, 00¢ librarum vi; 
Quis inquam, qui iflas conclufiones iegerit difcrimine 
tam immani a {e invicem.remotas, & ramen omnes de- 
monflrationibus (uis municas, fi force fe a rifu temperer, 
non tamen inutilem plane & inepram pronuntiayveric ad 
explorandas Corporis facultates {cientiam Mechanicam ? 
Sedumeminerint oporter equi rerum Judices neutiquam 

mirancum 
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mirandum effe, fi quandoque in difficili Problemate vel 
fumma [ngenia allucinentur, neque errores, fiqui forte 
inciderint, Arti ipfi, fed Artific! imputandos. Quod 
ut Exemplo manifeftius declaretur, libet celeberrimi Pro- 
blematis de Cordis viribus indagandis folutionem noyam 
proponere.- Utque facilius mihi temeritatis opinionem 
detraham, qui cjufmodi inceptum pokt Alphonfum Bo- 
vellum aggtedi aufim, utque viam fimul Ledctori expe- 
diam ad xquam certamque fententiam in tanta {cripto 
rum diflenfione ferendam, primo loco oftenfurus fum, 
que in Borelli demonftratione reprehendi debeant,deinde 
Virorum Dodtifimorum, Morlandi, & Kciliz {olutiones, 
cum eidem philofophandi libertace ad examen revocabo. 

Vrimum nobis,*& quidem longe precipuum videtur 
Bovelliana folutionis vitium, quod Cordis Potentiam per 
pondus iners & quiefceas expofuerit. Cor enim cum & 
ipfum inter contrahendum movetur, & corpora oppofita, 
Sanguinem nempe & Arteriarum tunicas, is motum im- 
pellit, pater cjus Potentiam non alia ratione {ciri poffe 
quanta fir, quam ut motus hujus quantitatem cognitam 
teneamus. Motus autem quilibec cam pondere quief 
cente comparari non magis poteft, quam Linea cum Rees 
tangulo. 

Secundum, quod in ipfo Experimento 4 Circulatore 
inftiruto, neutiquam conftet pondus illud fufpenfum fuiffe 
4 fold Mufculorum vi contraétrice ; quum etiam vis illa, 
qua tum Mufculi adhibiti, tam genx quoque, & ipfa 
forfican ligamenta divulfioni {ui ipforum & fibrarum rupe 
tioni obftirerint, quaque Mufculi etiam ex cadavere ex- 
{ecti pondera fatis magna fuftinent, venire in fubfidium 
potuerit. . 

3. Quod vires Mufculorum pondere eequalium a Bo- 
relio pares {taruantur: quod profecto dubium admodum 
videtur, prefertim ubi Mufculi fune figura diffimiles. 

Tecetc2 4 Quod 
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4- Quod integram Cordis Potentiam, quanta. maxi- 
ma exeri poreft cum fummd. fibrarum contentione & 
molimine, ad fingulas Syftoles adhiberi pofueric. Quum 
ipfe Circulator, fi pondus fufpenftm vel continenter, vel 
alternis vicibus breviffimA quicte interpofit’, fublevare 
contenderet, non ita longo cempore plane fuccubiturus 
labori fuiffer, 

§- Quod Sanguinis & Arteriarum refiftentiam fexage- 
cuplam f{tatuerit totius Potentia Cordis, loco ejus Poten- 
tix, que ad fyftolem peragendam a Corde impenditur, 
quaque forte totius Potentiz minima_pars ett. 

6. Quod in eA-ratione fexagecupld definienda errorem 
infignem admiferit.. Nam in Prop. 60, loco. rationis, 
quam obtinet Summa Potentiarum P & 2. ad Summam 
R&S, adhibuic. rationem, qux eft inter ReQangulum 
ex Potentiis P, 2 confedum, & Rectangu'um ex R, S. 
Quod errati fi per Propofitiones fubtequences corrigacur, 
habebitur in Prop. 73, refiftentia longe major. quam ab ip- 
fo Borello definita eft, nempe pondus librarum 1,076,000, 
loco librarum 180,000, idque fecundum pofitiones ab 
ipfo Viro Clariffimo ufurpatas. 

Denique quod pondus illud librarum 180, 060 
quum 4 Cordis Potentia libris 3, 0co xquali fuperetur, 
miraculi cuju(dam aut. monftri loco LeGoribus obtrudat ; 
& Vim Percuflionis, quafi quendam @eav dm pngesiis in 
auxilium advocet. Reipsd enim nihilo plus hic ineit pro- 
digii, quam tubi pondus 3, co librarum pondus. aliud 
180,000 librarum, ad fubfexagecuplam diftantiam a cen- 
tro. Libra inequalium radiorum appenfum, in xquili- 
brio fuftiner. 

Minora aliquot Sphalmata, & Hypothefes plures tum 
pror(us. arbitrarias, cum alias aliis contrarias,. non ilii- 
benter omittimus. Ect quidem delidta fupra repreheaia, 
aut faltcem majorem corundem partem,.non tam ipfi Vi- 

ra 
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ro Doctiffimo imputandam cenfemus, quam Operi Polt- 
humo condonandam. 

Proximus fequicur Vie Do@iffimus Jofephas Morlan- 
dus qui in Diquilitionibus de Cordis vi Sermone Ans 
glicano editis, Methodum peringeniofam expofuit Potcn- 
tiam Cordis ad Experimenrum revocandi. - Hic autem, 
preter deli€um fupra in Borello reprehenfum, quod 
Cordis. viecs cum pondere quiefcente contulerit, nobis 
viderur eo quoque nomine-notandus, quod integram 
Cordis a@tionem in tunicas Arteriarum diflendendas 
impendi pofueric. Cor enim non folum Arterias tendic, 
fed Sanguinem quoque cert velocitate per torum Arte 
riarum & Venarum tractum propellit. 

S&pereft, ut Viri Acutillimi Facobé Keilii {olutionem, 
in Tencaminibus Medico-Phyficis ad Oeconomiam Ani- 
malem pertinentibus, non ita pridemcum Publico com- 
municatam, expendamus. Qui primus omaium aufus eft 
Potentiam Cordis 4 Borello definitam, ac magno Scrip- 
torum confenfu exceptam & Jaudatam, non folum rejice- 
re, fed aliam eidem infinito prope difcrimine minorem 
numeris difertis expreffim fubfituere. 

Func autem cenfemus, preterquam quod primum il- 
lud Boreliane folutionis vitiam imuatusfit, in fequenti- 
bus etiam<a vero aberraffe. 

Quod Corollarium Newtonizaum, quo utitur ad Cor- 
dis vires definiendas, aut male intellexerit, aut certe non 
fatis apte ufurpaverit. . Pondus enim illud ab Archime 
de Britannico determinatum, quo Motus aque ex vale 
effluentis generari poteft, nequaquam genera: Motum a- 
quz; quippe que graviratis vi cadendo ipfa Motum 
fuum acquisat. Sed hoe pondus per datum: tempus cae 
dendo, Motum concipit Motui aque-codem dato tempo- 
re effluentis equalem. 

Preterea ponit. Vir Clariffimus velocitatera Sanguinis 
ex Corde effluentis perpetuo xqualem per to:am Syfto- 
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-es durationem, quam fos infigniter inequalem feri in 
fequentibus oftendemus. 

in Methedo illa fimpliciore. quam poftea adhibet Vir 
Doctiffimus, preter delicta hactenus reprehenfa alia e- 
tiam bina admictir. 

Adfumit enim Vires Cordis in diverfis Animalibus 
eam inter {e rationem obtinere, que eft inter pondera 
eorundem; quod infra falfam efle demonftrabimus. Tum 
ponit velocitatem Sanguinis ex fea Iliaca Arteria pro- 
fluentis, candem efle qué ex Corde in Aortam emittitur. 
Atquicum omnis fere tanguis ex Corde expulfus per Hia- 
cam altcram refectam emittitur, paret ejus velocitarem 
tanto efie majorem in Hiacd quam in Aorta, quanto fec- 
tio Hisce circularis 2 feCtione Aorta fuperatur. Preeter- 
quam quod velocitas equabilis, qua Sanguis per Aortam 
fluit, longe ciftet ab ed velocitare, quacum exit ex ipfo 
Corde. 

Similiter fere redargui potefl & illa Methodus, qua u- 
fus eft Vir Cl. ad rationem defisiendam inter velocitates 
diverfas Sanguinis, refiftentid nunc eppofita, nunc fubla- 
tA, per Aortam profluentis. Sed cum ifto Experimento 
non altera folum, fed utrague velocitas major xquo re- 
periatur, unde ratio, que eli inter ipfas, non magnuope- 
re perturberur, poteric fatis tuco proportio ab ipfo cx- 
pofita, tanquam verx propinqua, ufurparie 

Curlu baenus expedito, fcopulif{que deteQis, in quos 
impegerunt Viri egregii {upra iaudati, erit modo nobis 
ipfis, ut in vid difttcili & erroribus plena, fummda adhi- 
bid cautione proprediendum. Et primo quidem loco 
ad ambiguicatem precidendam necefie eft, ut id, qued 
queritur, quale fir, accuratius paulo declaretur. 

Cordis Virium, five Potentiz, nomine fignificamus 

jel ipfum Cordis Motum, dum in contractionem agitur, 
vel Metum ponderis cujusiiber, quod Sanguini objecium 
€x 
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ex Corde sroruenti, & velocitate idonea delatum in paz- 
tes contrarias, Sanguinis efluxum, adcoque ipfam Cor- 
dis contraCtionem, axquaii vi librare valet & fitere. 

Porentiam iftam, cum 4 priori vix {perandum fic ut 
definire poffimus, quod neque fabricam Cordis interio- 
rem, neque cafe contrahentis naturam, aut vires fatis 
habeamus exploratas, relinquitur, ut eandem per effecta, 
five a pofteriori, xflimemus.. 

Cordis attio in Ventriculorum fuorum contractione 
omnis confiftic, Ventriculi autem inter contrahendum 
in fanguinem impingunt, cique Motus fui parcem com- 
municando, eundem magna vi, qua datur porta, urgent, 
& expellunt- Sanguis hoc modo in Arterias, Aortam 
& Pulmonalem. protrufus, impetu in omnes partes facto, 
partim in tunicas Arteriarum ex Syflole {ua prepreffa 
collapfas & flaccidas, partim in Sanguinem priorem tar- 
dius fluentem impingit. Unde gradatim extrorfim tru- 
duntur Arteriarum tunice, & Sanguis antecedens curfu 
celeratur. Quod fi animo concipiantur Arterix {ectio- 
nibus tran{verfis minimis dikin&tx, prima Sanzuinis pore 
tiunculd ex Corde in primam {ectionem irruente, parcim 
diftendicur if_'a feio, partim Sanguis eddem antca con- 
tentus in fectioncm proximam detruditur, eamque dift- 
endit, atque ifia adtio per {uceedentes Arteriarum {ectio- 
nes continuatur. Deinde fecunda, & tertia fanguinis 
portiuncula, & cetcre deinceps, in primam Arreriz {e- 
Cionem incidunt, eamque paulo magis dilacant, & fan- 
guinem eadcem contentum in proximas fectiones fv-cef: 
five propellunt; idque feri pergit, donec omnis fanguis 
ex Ventricull: fucrit ejeQus. Caeterum id utique obtér- 
vandum eli “rcerias. quo magis coniracte & flaccice 
fucrine, co minus cilatationi obfiftere, quanto. autcm 
magis fuerine dilatatz, canto fortius ulteriori diftraZio- 
ni reniti; aigue iccirco Vim Sanguinis ex Corde pro- 
rumpentis primo magis impendi ia diflentionem Arre- 

2 rarom, 
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riarum, quam in Sanguinis precedentis protrufionem, 
fub finem vero magis propelli Sanguinem antecedentem 
quam diftendi Arterias, quippe qux jam rigidx fade 
majorem dilatationem vix admitrant. 

Sanguis autem ex Corde profiliens, cum, uti di@um 
eft, Motus fui partem Arteriarum tunicis. partem Sans 
guini prxcedenti communicat, ipfe neccilario de orifti- 
na celeritate remittic; adeoquedum Ventriculorum con. 
tractionem moratur, novum ab iis impulium excipic, ejul- 
que partem,cadem ratione atque antea,tunicis Arteriarum 
& precedenti Sanguini impendit, unde irerum retarda- 
tur, & alium Ventriculorum idtum fufcipit, & fic dein« 
ceps, donec omnis ex Ventriculis fuerit expulfus. 

Prxter caufam f{upra expofitam, fupereft alia, qua 
Sanguis ex Corde cffluens gradatim retardatur, adeo- 
que novos fucceflive impetus excipic ex Ventriculis fefe 
contrahentibus. Nam Sanguis in Arteriam Aortam 
influens, etiamfi nulli omnino refiflentie occurrere 
ponatur, adeoque nullam pati Motus fui imminutio- 
nem, tamen, cum ex lato in anguftum fercar, lon- 
gitudine perpetim crefcic, donec torus in Aortam perve- 
nerit; cumque fedlio Aortze non minuatur, neceflario 
minuitur Sanguinis velocitas. Motus enim Sanguinis eft 
in ratione compofita, ex ratione Sectionis Aorte, velo- 
citare in cAdem, & longitudine Columnz Sanguinex, 
per Theorema noflrum Ul. De Motu Aquarum fluentium. 
um vero ca Sanguinis portio, qux jam pervenerir in 


waey 


Acttam, gradatim retardetur, retardabicur inde San+ 


iG 
guis ife qui adhue Vencriculo continetur, & hine ree 
tardabitur ipfus Ventriculi contractio. Unde Ventri- 


culi perpetuo aliam atqae aliam Morus fui partem 
Sanguini contiguo, his de caufis perpetim retardato, 
ommunicabunt. Patet vero ifthinc, ut id obiter note- 
mus, alinm efle Motum Sanguinis ex Corde erumpentis, 
alium ejufdem jam ex Corde expulii, & intra Arcerias 

Juentis. 
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fluentis. Item i@um. five impulfum Veatriculorum ia 
Sanguinem impreflum, qui alioqui unicus effet futurus, 
& puncto temporis tranfigeretur, tamen caufarum fu- 
pra di@tarum vi, quibus Sanguis perpetim retardatur, 
per totam Cordis Syftolen continuari. 

Ventriculum itaque alterutrum Cordis Sanguinem 
impellentem licebit {pectare, ut datum corpus cum 
data celeritate impingens in aliud corpus quiefcens, 
cui Motus fui parte communicata ambo corpora com- 
muni velocitate deferuntur. Aiquatur autem Potentia 
ejufdem, vel Fa@to ex pondere Ventriculi & velocitate 
ejus initiali, priufquam in Sanguinem impingat; vel 
Summe Motuum ipfius Ventriculi ac Sanguinis ex eo- 
dem profluentis, & Motds qui tunicis Arteriarum & 
Sanguini precedenti communicatus eft; vel ctiam, fi 
ab:ile ponatur omnis Arteriarum & Sanguinis praeceden- 
tis refilentia, Summa Motuunt ipfius Ventriculi & 
Sanguinis efluentis. 


Theorema }. 


Motus, quo Machina cava inagualiter contraclilis in 
contrattionem agitur, aqualis eft Summe Fattorum ex fine 
gulis Machine particulis dudtis in velocitates refpectivass 

Paret ex Mechanica. 

Corel. 1. Machinz Motus minor eft Facto ex pondce 
re Machinz ducto in velocitatem earum Machinz pare 
tium, que omnium celerrime movyentur inter contra- 
hendum. 

2. Motus Machiax xquatur Facto ex pondere ejuf- 
dem, ducto in velocitatem aliquam mediam inter veloci- 
tates earum Machinx partium quz omnium celerrime, 
& earum que omnium tardiffime, moventur. 

3. Si Machin plures fimiles fimilicer fefe contra- 
hant, velocitate media, vel equabili vel inequabili, fi- 
militer tamen auctA vel imminuta in omnibus Machi- 
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nis; Motus, quo Machina quxque in contra@ionem a- 
gitur, rationem obtinet compofitam ex ratione quadru- 
plicaté Diametri homolog ipfius Machinz, & ratione 
inversa temporis, quo Machine contractio perficitur ; 
vel rationem compofitam ex ratione ponderis Machinz, 
ratione ejufdem ponderis fubtriplicatd, & ratione tem- 
poris inversA. Zhcoremata reliqua huc {pectantia in Tran 
actione proxime edenda exhibebuntur. 


TS 





Wh. 4 Brief Account of the Contagious Difeafe which 
raged among the Milch Cowes near London, in 
the Year 1714. And of the Methods that were 
taken for fupprefing it. Communicated to the 
Royal Society by Thomas Bates E/q, Sure 
geon to Eis Majefties Eloufhold, and R.S.S. 


A Bout the middle of July the Diftemper appeared 
at Zflington, and thereupon their Excellencies the 
Lords Juftices having notice of it, were pleafed to Com- 
mand that | {hould examine into the truth of the Report 
of its being Contagious; and order'd the Lord Alarceurt, 
then Lord Afigh Chancellor, to grant {uch Authority as 
wou'd be proper to make the Difcovery. Accordingly 
Mr. Milner, Mr. Offley, Mr. Richardfon, and. Mr. Ward, 
four Juftices of the Peace.for the County of Middlcefe-x, 
were appointed to make the neceflary Examinations. 
Purfuant to thofe Orders we went to J/lington, where 
Mr. Ratcliff had loft 120 out of 200; Mr. Rufford 6z 
out of 72; and Mr. Pullen-38 out of 87. They were 
very unwilling to own it, becaufe fo foon as it fhould 
be known, none wou’d buy their Milk ; bur Mr. Ratcliff, 
a Man of good Judgment in Cattle, after much per- 


{wafion, gave us the following account, viz. That they 
* rf 
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firft refufed their Food; the next Day had Huskith 
Coughs, and voided Excrements like Clay ; their Heads 
fwelled, and fometimes their Bodies. In a Day or two 
more there was a great difcharge of a Mucous Matter 
by the Nofe, and their Breaths fmelled offenfively. 
Laftly, a fevere Purging (fometimes Bloody) which ter- 
minated in Death. That fome died in three Days, and 
others in five or fix, but the Bulls lived eight or ten. 
That during their whole illnefs, they refufed all man- 
ner of Food, and were very hot. 

We then advifed with feveral of the Com. leeches, or 
Doétors, who all agreed that ic was a Murrain, or ra- 
ther a Plague; and chat the Methods they had tryed 
for aCure, had proved unfuccefsful. This Difeafe was 
fo furprifing, that fome of thofe Men who ufed to look 
after them, were afraid to go near them. 

We then ordered fome of the fick Cows to be Houfed, 
and feveral forts of Cattle to be kept with them, to fee 
whether the Contagion would affect any other Species. 

The next Day I made a Verbal Report to their Ex- 
cellencies, of all the feveral Opinions and Difcourfes 
which I have had about it, and left them debating what 
Method to take; at laft I was called in, and Ordered 
to confider of it again the next Day, and to deliver to 
them in Writing what would be proper to be done. Ac 
cordingly I drew up, and gave them the following 
Propotals. 


I. That all fuch Cows as are now in the poffeffion of 
Mr. Ratcliff, Rufford, and Pullen, be Bought, Kill’d, and 
. Burne: or, at leaft, that the Sick be Burnt; and the 
Well kept and fecured on the Grounds where they 
now are, that fuch of them as Sicken or Dye of this 
Diftemper may be Burnt. 
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( 874 ) 

If. That the Houfes in which thofe Sick Cows have 
ftood be Wafhed very clean, and then {moaked by the 
burning of Picch, Tare and Wormwood, and be kepr 
three Months at leaft before any other Cows are put 
therein. 

iH. That the Fields where thofe Sick Cows have 
Grazed, be kept Two Months before any other Cows 
are fuffered ro ftand or Graze thereon. 

{V. That the Perfons looking after fuch as are {l, 
fhou'd have no Communication with thofe that are 
well, 

V. That the fame Methods be Obferved if any o- 
ther of the Cow-keepers fhou’d get this Diftemper a- 
mong them; and that they be all Summoned and told, 
that as foon as they perceive any of their Cows to re- 
fuie their Meat, or have any other Symptoms of this 
Diftemper, that they immediately feparate them from 
their others, and give notice to fuch Perfons as your 
Excellencies fhall appoint, char they may be Burnt ; 
and the piaces where they have flood or Grazed to be 
ordered as beforee 

VI. That the Cow-keepers be required to divide 
sheir Cows into fmall Parcels, not more than ten or 
twelve in a Field together; and that they be allowed 
fuch {atisfation for complying with thefe Propofals, as 
your Excellencies fhall think fic; all which is moft 
humbly fubmitted, ec. 


The next day their Excellencies confulted the feur 
Gentlemen before-named, and gave them Orders to com> 
ply with the preceeding Propofals, and to allow Forty Siil- 
lings for every Sick Cow which ‘they Burnt, thac be- 
longed to Mr. Ratcliff, Rufford, and Pullen; but the free 
zntercourfe which both Mafters and Servants had had 
with each others Cows (before we were appoinicd) 

2 had 
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had fpread the Contagion; and the Difeafe began foon 
to appear in feveral other Neighbouring places. 

The Gentlemen then fummoned all the Cow: keepers 
in the County, and acquainted them with the above- 
named Propofals (to moft of which they readily Com- 
plyed, as being vifibly their-inrereft) and offered them 
Forty Shillings for every Cow which they Gurnt, chat 
had not been Sick above twenty-four Hours; but for 
firch as had been longer ill, or were Dead, they wou'd 
allow thera only the value of their Skins and Horns. 

Some of the Cow-keepers appeared not content with 
this Repulation, and believing that the Difeafe wou’d 
become general, defign’d to have foid their Cows at 
fome diftant Market; which the Gentlemen having no- 
tice off, appointed feveral Butchers to Watch near their 
Grounds, and count their Numbers every Morning, 
with Orders to follow fuch as they fent ro any Market, 
and prevent their being fold, by telling the people what 
they were. 

Another great Obftacle at the firft was the Cow- 
keepers not owning the Difeafe, rill they had loft fe: 
veral of their Cows; for fo foon as it was known that 
any Man had but one Sick, none wou'd buy his Milk ; 
and to thofe who kept many Cows, that lofs was 
confiderable. 

Nor was there ever wanting one or other who gave 
them hopes of a Cure. 

To obviate thefe three difficulties, the Gentlemen 
encouraged them to hope for a Brief, but affured them 
that fuch only as complyed with thefe Directions, fhou’d 
have any benefit by ir. Accordingly they ordered a 
daily account to be raken of the Conduct of each Cow- 
keeper, and allowed or difallowed their pretenfions to 
this Brief, as well as to the Forty Shillings per Cow, as 
they complyed or difregarded thefe DireQions. chi 

his 
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This had a pretty good effect; but here in England, 
where every Man is at liberty to difpofe of his Cartle 
as he pleafes, nothing but making them fenfible that it 
was each Mans particular intereft to comply with thefe 
Methods cou’d do; this, tho’ true in fa@t, yet the Rea- 
der will readily judge to be very difficult among fuch a 
Number; but the Gentlemen fpared no labour co ac- 
complith it; for that purpofe they {ummoned them once 
or twice every Weck, urged all that cou’d be {aid to in- 
duce their Complyance, and omitted no warrantable 
means to frufirate their Folly. 

1 had Orders from the beginning to affift thofe Gen- 
tlemen with my Advice, which 1 did at moft of their 
Meetings; as alfo to make a firiGter enquiry into the 
Difeafe by Difleions, ce. 

Accordingly I difcourfed the Cow-leeches about the 
Cuftoms and Difeafes thac Cows were fubje@ to, and 
confulted fuch Books as treated of them; but concern- 
ing this Difcafe, I-coud gain but {mall affittance from 
either. 

I then made Diflections of fixteen Cows, in diffe- 
‘rent degrees of Infe@ion; and found the Putrefadion 
of their Vifcera to encreafe, in proportion to the time 
of their Illnefs. 

The firtt five that I opened,had hearded with thofe char 
were Ill, and the Symptoms of this Diftemper were juft 
become vifible; in thefe, the Gall-bladders were larger 
than ufual, and filled with Bile of a natural Tafte and 
Smell, but of a greener Colour. Their Pancreas’s were 
fhrivelled, fome of the Glands obftrudted and rumi- 
fied. Many ofthe Glands in their Mefenterys were twice 
or thrice their natural bignefs. Their Lungs were a 
little inflamed, and their Flefh fele hot. All other parts 
of their Vifcera appeared as in a healthful State. - 

The 
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The next fix that J opened, had been ill about two 
Days; in them the Livers were blacker than uftal, and 
in. two of them, there was feveral Cyfts filled with a 
Petrified Subftance like Chalk, about the bignefs of a 
Pea. Their Gall-bladders were twice their ufual big- 
ne{s, and filled with Bile of a natural Tafte and Smell, 
but of a greener. Colour than the firtt. Their Pancreas’s 
were fhrivelled, fome of their Glands very large and 
hard, and of.a blackifh Colour. The Glands in their 
Mefenterys were. many of them five times their natural 
Bignefs, and of a blackifh Colour. Their Lungs were 
inflamed, with feveral {mall Cyfts forming. Their In- 
teftins were full of red and black Spots Their Fleth 
was very hot, tho’ not altered in Colout. 

The five laft that I opened, were very near. dying; 
in them I found the Liver to be Blackifh, much Shri- 
velled and Contrated, and in three of them, there was 
feveral Cyfts as big as Nuts or Nurmegs, filled with a 
Petrified Subftance like Chalk. Their Gall-bladders 
were about three times their ufual bignefs, and filled 
with Bile of a.natural,Tafte and. Smell, but of a deep 
Green Colour.. Their, Fancreas’s were Shrivelled and 
Contracted, many of their Glands very large and hard, 
and of a black Colour. The Glands in their Mefenterys 
were: many of them. diftended to eight or ten times 
their natural bignefs, were very Black, and in the Pelvis 
of moft of thofe Glands in two Cows, there.was a 
yellow Petrefaction, of the confiftence of a fandy Stone.. 
Their Inteftines were the Colour of a Snake, their in- 
ner Coat.excoriated by Purging: Their. Lungs were 
much Inflamed, with feveral Cyfts containing a yellow 
Purulenc. Matter, many of them as big as.a Nutmeg. 
Their Flefh was extream hot, tho’ very little alrered 
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] have here only given you a general account of my 
Diffections, inthe three different Stages of the Difeafe ; 
for as the difference was but fmall, and the Difeafe 
incurable, it could neither be ufeful nor p'eafant co the 
Reader, to have each particular DiffeGion at large, tho’ 
J have now the Minutes by me. But the following 
Cafes being very extraordinary, | coud not omit the 
mention of them, viz. In one of them the Bile was Pe- 
trified in its Veffels, and refembled a Tree of Corral, 
but of a dark yellow Colour, and brittle Subftance. 

In another there were {everal Infammations on the Li- 
ver, fome as large as a half Crown, cracked round the 
Edges, and appeared feparating from the found part, 
like a Peftilential Carbuncle. 

Tn a Third, che Liquor contained in the Pericardium 
(for Lubricating the Heart in its Motion) appeared like 
the fubfidings of 4gua Calcis; and had excoriated, and 
given as yellow a Colour to the whole Surface of the 
Heart and Pericardium, as Aqua Calcis coud poffibly 
have done. 

In givisg my Opinion of this Diftemper, I muft beg 
leave to premife, that all Cows have naturally a Pur- 
gation by the 4xus for five or fix Weéks in the Spring, 
from (as the Cow-keepers term it) the frimnefs of the 
Grafs ; during which time they are brisk and lively, their 
Milk becomes thinner, and of a blewifh Colour, 
{weeter to the Tafie; and in greater Plenty: but the 
Spring preceeding this Diklemper, was all over Esrope 
fo dry, that the like has not been known in the Me- 
mory of any one living; the confequence of which was 
licele Grafs, and chat fo dry and void of that frimne(s 
which it has in other Years,.thac { could nor hear of 
one Cow keeper, who had obferved his Cows to have 
that Purgation in the fame degree as ufual; and very 


few who had obferved any at all. They all agreed 
that 
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that their Cows had not given above half fo much 
Miik thac Summer as they did in others; that fome of 
them were almoft dry; that the Milk they did give 
was much thicker, and yellower than in other Years. 
Ic was obferved by the whole Town, that very little 
of the Milk then fold wou'd Boyl without curning; 
and it is a known Truth, that the weakeft of the com: 
mon Purges you can give a Cow entirely takes away 
her Milk; from all which Circumftances, I think it e- 
vident, that the want of that natural Purgation was 
the fole caufe of this Difeafe ; by producing thofe Ob- 
fiructions, which terminated in a Putrifaction and 
made this Diftemper Contagious. 

During my daily Converfation at that time with Cow- 
keepers, <*e. there occurred many other Circumftan- 
ces of lefs Moment, to confirm me in this Opinion: 
but as there was no one reafon to give me the leat 
notion of aay other Caufe, 1 fhall not trouble the Rea- 
der with a ufelefS detail of them. 

Cows are likewife fubje&t to a Purgation (tho’ in 
a lefS degree) from the fame quality in tne GrafS, about 
the latter end of September; which is called the laccer 
Spring; and which { believe contributed not a little, 
to the preventing the encreafe of this Diftemper; for 
this Purgation coming fo foon after the Difeafe appear- 
ed, it is not unreafonable co fuppofe, that ic freed 
fuch Cows as were not much injured, from the ill ef- 
feéts of thofe Obftructions, occafioned by the want of 
their Vernal Evacuations. 

Several Phyfitians atrempted the Cure, and made 
many Effays for that purpofe ; but the Diffetions con- 
vinced me of the improbability of their fuccceding, 
with which I acquainted their Excellencies. However 
they having received the following Recipe and Dire- 
ctions from fome in Holland, {aid to have been ufed 
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there with good fuccefs, gave me Orders to make tryal 
of ic: But the effet was an{werable co my expectation, 
for in very many inflances, | was not fenfible of the 
leaft Benefit. 


Fterb, Ariftoloch, Rotunda, 
Veronica, Fa Miviij 
Pulmonaria, 

Edyffopi, 
Scordij, Ja M. 4 

Rad. Gentiana, 

Angelica, 
Peiafitidis, 
Tormentilla, 
Carline, aa tb fs. 

Bace. Lauri, 

Gunipert, da Sxij. Mifce far Pulv. 

See Phil. Tranfact. N°. 338. in fine. 

This Powder is to be given in Water, one Ounce 
at atime, three or four Mornings fucceffively ; thea 
reft four Days, and if che Difeate cantinues, repear the 
Powders in warm Water, 2s before. 

i chink there is no one Method in Pradtice, but what 
was tryed on this Occafion, tho’ i cannot fay that any 
of them was attended with an appearance of Succcfs ; 
except that of Bleeding plentifully, and giving great 
quantisies of Cooling and Diluting Liquids. bur by 
this Method, the inflances of Succefs were fo few, that 
they do not deferve any further mention. 

Their Excellencies being informed that the feeding 
Cows with Diftillers Grains was a new Cuftom, and 
was the caufe of this Difeafé, gave me Orders to exa- 
mine into the Truch of its but uponenquiry, | found it 
to have been the Practice of feveral of the Cow keepers 
above twenty Years, without the leaft appearance of 
2 any 


( 881 ) 


any inconvenience; and that fome of thofe Perfons who 
had fuffered moft, had never given any. Nor is there 
any difference between thofe of Brewers and Diftiilers, 
only that the latter are the dryer. 

Ie was likewife faid, that the wane of Water was 
the caufe of this Difeafe, for that the Springs and pla- 
ces where People ufed to Water their Cowes, were 
almoft every where dry ; and that many were obliged 
to fend them feveral Miles for Water. This might pro- 
duce fome Difeafes, bur fuch only as they got by the 
fatigue of being driven fo fars for Mr. Ratcliff, Mr. Rife 
ford and Mtr. Pullen, the three Perfons where this Di- 
{cae firft appeared, had the New River Water running 
thro’ the very Grounds where their Cows conftantiy 
Grazed, and cowd drink at cheir Pleaiare, and fo had 
moft of the Cow-keepers at //lington. 

There were at ‘that time feveral other reports of the 
caufe of this Difeafe, bur none that had a fhew of 
Reafon, 

About the latter end of September, the Dia in 
crcafed, and the Numbers brought to be burnt were 
{fo grear, that it cou’d not be well executed; therefore 
ic was judged proper only to bury them fifteen or ewen- 
ty Foot deep: but firft to make large {ncifions in their 
moft Flefhy parts, and to cover them with quicklime. 

Atthe fame time, having notice that ic was a Cuftom 
with the Cow-keepers, to fend their Caives when a 
Week old to Rumford, Ge robs Sold; and apprehend- 
ing by this means that che Contagion might be carried 
into the Country, required all fuch as had Sick Cows, 
to bring their Calves to be buried; to which they rea- 
dily confented, and were allowed from Five to Ten Shil- 
lings per Calf. 

in the beginning of Odfober, being informed thie fome 
of che Cows in Norfolk, Suffolk, and Hertferdfire, had 
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got this Difeafe, and apprchending that it wou’d be- 
come general; I gave in the following Report toa Com- 
mittee of Council. 

The Diftemper among the Cattle encreafing, and be- 
ginning to appear in feveral other. Counties, | thought 
ic my. Duty to acquaint your Lordfhips, with the. ha- 
zard that may attend their not being duely buried. It 
is the Opinion of all Authors in Phyfick that treat of 
Contagious Difeafes, as wellas of feveral of the Phyfi- 
tians in Town, thac a Putrifaction of fo many Cows 
as there is reafon to fear will dye of this Diflemper, 
may produce fome Contagious Difeafe among Men; 
unlefs they are buried fo deep that the Infectious £f- 
flevia cannot injure the Air, which I am certain has 
very feldom been complyed with, except in the Coun- 
ties of Middlefex, Effex,.and.Surry, the Gentlemen em- 
ployed being capable of a@ting in thofe Counties on- 
ly. It is affirmed by feveral now living, that there 
was a Mortality among the Cattle, a little before the 
Jaft great Plague in the Year 1665, which was imputed 
to the want of a.due Care in burying them. And your 
Lord{hips may know of what importance it was judg 
ed by the King of Praffia, the States of Holland, and {e- 
veral other Princes and States, by the Care they took 
to publifh Decrees and Placarts, commanding them co 
be buried: upon pain of Death,. or other fevere penal- 
ties; and I humbly conceive it wou'd be neceflary, not 
only to bury thofe which fhall Dye, but thar {uch as are 
already Dead may have the fame Care; as alfo that they 
be buried nine or.ten Foot deep at leaft.. All which is 
moft humbly fubmicced, Ge. 

Their Lordthips thought fit to defer all proceeding 
upon this Repore, till the Diftemper becoming more 
general fhou'd make it Neceflary; buc I thank God 
thac Neceflicy never happened, for withia three. Weeks 
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or a Month after the giving in of that Report, the fol- 
lowing particulars concurred to put an end. to the Di. 
{eafe. 

The Cows.began their latcer Purging, which con- 
tributed much to prevent the Difeafe from appearing 
in frefh Places; and the Cow-keepers were convinced 
that the Difeafe was incurable. 

The knowledge of the Difeafe was (pread all over 
England, fo that none wou'd buy a Cow in the —oun- 
try; and the Gentlemen prevented their being kill’d 
in Town, by having the Markets examined. daily; and 
fuch Meat.condemned as appeared Sufpicious. 

They now divided their Cows into. {mall Parcels, 
by. which they loft only that in which the Difeafe hap- 
pened ; whereas before thac Method, when one-Cow 
got this Difeafe, if fhe had herded with One, Two, or 
Three Hundred (the Contagion was fuch) {carce one 
did efcape. 

Thofe who had no. Sick Cows avoided all Com- 
munication wich-fuch as had. 

They likewife found thae the keeping their Cows 
fo long when Ill, had been the chief Caufe of their Lofs; 
they therefore now. brought them to be Buried. on the 
firft appearance of the Difeafe, before. the Contagion 
cou’d poffibly have got to. any great heighr. 

Thefe were che effets of the Cow-keepers dear: 
bought Experience; but ic was the indefasigable Care. 
and Diligence of thofe four Gentlemen, who gave a dai- 
ly Attendance, both early and lace, that fecured Great 
Britain from that terrible Ravage, which was made 
by this Diftemper in feveral parts of Earepe. 

The feverity of chis Difeate in Exzland did not: laft 
above three Months; tho it-was-not-entirely fupprefled 
till abouc Chrifmas: But in-feveral ocher Countries ic 
continued two or thres Years; and | am-eredibly i" 
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fured, that in Holland it now rages with as much vio- 
lence as ever; and that they have loft in Cows, 
Oxen and Bulls, above Three Hundred Thouland. 

The Providence of God has fo difpofed the matter 
of Animal Bodics, as to render Contagious Dileafes ve- 
ry feldom infectious to different Species; but Expe- 
ricuce demonfirates, that Contagions may be commu- 
nicaied to the fame Species, by touching the Woolen, 
Linnen, ee. to which the InfeCtious Fiflavia of the 
Difeafed had adhered, tho’ the two Bodies fhould be ar 
a very great diftance; and | verily believe that more 
Hundreds died from the Infection, which was carried 
by the Intercourfe that the Cow. keepers had with each 
other, than fingle ones by the original PutrifaGion. 

The Nature of Contagious Difeafcs are bur little 
underfiood, and iz would neither be agreeable to my 
Defizn, nor ufefel to the Publick, to fay more ef this 
than what was evident : But f have been particularly 
careful, not to omit any thing Material, cither for 
cxtertbing the Difeafe, oz maniteiling che Methods that 
were taken for fupprefling it; becaufe it is more than 
probable chat the fame Care wou'd be equally CaccefS- 
fui in any other Species of Caitic. 

The number of Bulls and Cows lott by this Difeate, 
ia the Coantics of Atiddlefex, Effex and Surry, wee 
Five Thoufand Four Hundred and Eghteen; and of 
Caives, Four Bundred and Thirry Nine; and the Mo- 
ney iffued for them, at Ferty or Len Shillings rer Cow, 
ec, was the Reyal Bounty of his Majelly, from his 
own Civil Lif: and tho’ neitker che four Gentlemen, 
nor rh, mace any demand for aReward, or for Exgences, 
yer ic ameunted to 67741. 15. 1a But the entire lofs 
to “the Cow. Keepers, as ‘delivered in upon Oath, was 
2 mean ’, (exciulive of the 6774/. ts. £4) tho’ com- 

ated but at Six Pounds per Cow; which at a Medium, 

was 
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was not more than their Prime Cofts the dearnefs of 
keeping them near London neceflitating the Cow keep- 
ers to buy the very betft, 

His Majefty was further pleafed, on the Sollicitation 
of the four Gentlemen, to grant.a Brief fot the 2qsoo/. 
but the many falfe Reports that were then indufirioul 
ly propagated, to leflen the value of thofe poor Mens 
loffes, fo fruftrated that Charity, thar the entire Sum 
Collected (the charges of Collecting being firft paid) 
was but 6278 4. 2°. 6¢@. whichona Dividend, amount- 
ed to Five Shillings and Three Half Pence in the Pound, 
computing their Lofs as above, at Six Pounds per Cow; 
tho’ if we confider their Contracts with Brewers for 
Grains, their Rent of Grounds which lay ulelefs, Ser- 
vants wages, Sc. their reall ofs may (by a medeft Com- 
_putation) be allowed to be Zen Pounds for every Cow 
that died. 








IV. 4 Lefcription of the Organ of Hearing in the 
lephant, with the Figures and Situation of the 
Officles, Labyrinth and Cochlea in the Ear 
of that large Animal. Communicated to the Roy- 

al Society, 4y Dr. Patrick Blair, R.S_S. 


YN the Defeription I formerly wrote to the Honour'd 
i Sir Gans Sloane, Barre of the Elephant 1 Difle@ed in 
Lasdee, Aavror7o6. which he was pleafed co Commu- 
nicate to the Royal Society, as you have it in Philof. Tranf. 
N°. 226 227. FT treated of the Bony part of the Ear 
of tliat prodigious Animal a little too ftpericially ; 
becaufe } was unwilling at thac time to break up the 
Os Petrofum of the sight Ear, which had accidentaliy 
been 
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been feparated on dividing of the Scull, by which the 
account I then gave of the Linea Semilunares, or Laby- 
rinth and Cochlea was but Lame. Buc I have chofen fince 
rather todeftroy that Bone (however feldom fuch Bones 
are to bz mes with) than that the Publick thould be 
depriv’d of an exact Defcription of that curious Organe, 
sod tivit | may give a clear Idea of all its Bony parts, I 
{tail repeat what I former!y advanc’d upon that Sub- 
ject, and add what Improvements 1 have made upon 
it fince. 

Before I proceed, ‘tis fit 1 obferve that the Auris Ex- 
ternus of this big Creature lyes flat, and not Protube- 
rent as in other Quadrupeds, whofe Cartilaginous Sub- 
fiance is capable of divers Motions perform’d by {e- 
vera! Mucles, whereby the inner Ear is prefervd 
from the great violence of the Excernal Air, which up- 
on fome occafions might perhaps injure or break the 
thin and delicate Membrane of the Zympanum, It is 
alfo for this reafon that the Meatss is further guarded, 
by che Contorfions and oblique Pofition of the Carti- 
lage at the Orifice of the Meatws, which only admits 
of a determinate quantity of Air, fufficient for the vi. 
bration of the Membrana Tympani, by which a diftinét 
found is convey’d to the Senforinws commune; whereas 
did the Air admitted exceed its due proportion, no- 
thing bur the confus’d Idéa of a Sound would follow, 
fuch as refemble the rufhing of Waters, Ge. or that 
noife often obferv’d when, by a fupervenient Cold or 
the like, obftru@tions are generated within the Ear it 
felf. And in Man, becaufe the aris externns is allo 
flat, not only are thefe turnings and windings obfer- 
vable in the Cartilage at the entry, bue the Afeatus ic 
felf is likewife obliquely Situated, to prevent the afore- 
{aid tnconveniencies. But there is no need for {uch 
a contrivance inthe Elephant, whole external Orifice of 


wh, 
gue 
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the Meatus is patulent, open (fcarfe being guarded by the 
Cartilage) and ftreight, whofe lengrh (it reaching from 
the external to the internal Table of the Scull) is fam: 
cient to prevent the acceffion of tco great a quantity of 
Air to the Zympanum; for in its progrefs moft of the Co- 
lumne Aeris beat again one or other of the fides of the 
Meatus, info much that their force is inhibited, and on- 
ly fo many as fufice to convey the Sound, can reach 
the Zympannm it felf 

The Meatus Auditerius then is a long 
freight Tube or Canule firuated Horizonral- 
ly, and reaching from the outer to the in- 
net Table of the Scull, ia Figure not unlike the Barrel 
of a Piftol, bur fomewhat Oval, the fides of whofe Cae 
vity are hard and folid, abour the thicknefs of a Half- 
penny, from whofe outer Part feveral of the Lamina be- 
twixt the two Tables of the “cull do arife, (Fig. I.) Its 
Cavity is an Inch or 2 of an Sach Diameter, and length 
9 inches ; being fomewhat enlarg’d as it arrives at the 
Crema for the Membrana Tympani. (Fig. iL) 

This Crea is two Inches in Circumfe- 
rence, within which is the Cevitas [yz 
pani, conifting of ewo different Surfaces ; 
the one much deeper and Cellulous, the other more 
{uperficial and Smooth. The fir runs perpendicular. 
ly down {Inch from tre Creza Tympani, {ts bottom is 
varioufly divided into feveral Cellwls, not unlike a 
FHony Comb, but irregularly difpos’d. ks Bony Lami- 
ne, by Which thefe Cellules are diftinguifh’d from each 
other, are thicker at the Top chan at the Bottom, they 
being one Line, two Lines, or 1 = Line difiant from each 
other, and about = Inch deep. Could I have gor it fo 
well cleans as [ wifhd for, doubtiefs | might have 
obferv'd their Communication with each other, by means 
of certain Orifices which ferve to convey what fuper- 

Yyyyyy fluous 


Meatus Au- 
ditorius. 


Crena and Ca~ 
vitas Tympani. 


( 888 ) 


fiuous Moifture is contain’d in them. for we may reafona- 
bly fuppofe, as in all other Cavities of the Body, there are 
certain Glands for {eparating proper Liquors convenient 
for the ufes defign’d; fo here there feems to be a ne- 
ceffity for feparating a certain quantity of Moifture, 
fit to lubrifie the Mufcles of the Officles, and facilicare 
their Motion; as alfo to preferve the Membrana Tym. 
pani from becoming too dry. This drynefS of the 
Membrana Tympani, and the thicknefs of the Liquor 
feparated by thefe Glands, is oftenthe caufe of a Deaf- 
ne(S in Human Subjects ; efpecially thofe that are ad- 
vanced in Age. This cellulous Structure of the Cavitas 
Tympani, {eems to be very proper for receiving of the 
f{uperfluous Humidity ; and thefe Communications are 
requifite for conveying it from one Cellule to another, till 
it is emptyed into the Reesptacalum Commune the Aquz- 
duc?, whereof hereafter. 

This firft or cellulous Cavity is two Inches broad, and 
reaches from the Crena Tympani to the foramen Ovale, 
or entry into the Veftibulum, which is fhut by the 
Stapes. The fecond Part of this Cavity is more fuper- 
ficial (Fiz. I. Ce), in form not ualike a Pear, froma 
narrow beginning becoming broader and more {uperfi- 
cial, terminating Semicircularly, {mooth in the Bettom, 
and having feveral incurvated Lines running acrof$ ic; 
it reaches much farther than the Vefibulum, being one 
Inch five Lines from before to behind, and one inch 
tran{verfly where broadeft. What fuperfluous Mci- 
{lure it contains is difcharg’d into the fore-named A- 
queduct. 

Befide the above-mentioned ufes for thefe two Ca- 
vities, viz. to receive and difcharge the fuperfluous 
Moifture; they are alfo moft beneficial and affifting 
to the Hearing: for, no fooner is the external Air mo- 
dulated, and the Membrana Tympani movd thereby. 

than 
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than the Sound is conveyed by the Gficles to the Ner- 
vus Auditorins, and the Undulation coatinued, firft by 
the 4afracduofities of the firft Cavity, and then by the 
Gyres and incurvated Lines of the fecond, fo that we 
may eafily account for the acute Senfation of Hearing, 
wherewith Elephants are {aid to be endow’d: For as the 
Tame ones are moft exa@ in obeying their Mafters 
commands; fo the wild Ones are foon aware of what 
Traps or Snares are laid to catch them, by the tremu- 
lous Motion convey’d to their Ear from the Cavous 
parts of the Earth, where the Pit into which it is expected 
they fhould fall, is digg’d. It is eafy therefore to exe 
plain whence the acutenefs of the Senfation of rhis A- 
nimal may proceed; for as the Nervus Olfacforins has 
a Jarge Space and Pounds wherein to be difpers’d, viz. 
the two Cavities of the Probefeis, which are both long 
and large, fo that fearce any Colwmna acris can enter 
them, but fome one or another of the Filaments of 
the Nervus Olfactorius difpers’d in thefe Cavities mutt 
be toucht, whereby the Idea of fmelling mutt be con- 
veyed to the Sexforium commune in a more intenfe De- 
gree, and the Animal foon become fenfible of what- 
ever approaches that is noxious or naufeous to it. and 
thereby is taught hew to avoid it; fo this Struture, 
for a quick conveyance and long continuance of the 
Sound, is a great means both to make the Elephast 
foon receive the Sound and have a decp impreffion 
of ir. 

The Aquedué is a flat Tube or Pipe, whofe 
Orifice is fo fituated betwixt the rwo fore- 2, 
mentioned Cavities, thac if there be any 
{uperfluous Humidity contain’d in them, it mut needs 
be difcharg’d (at leaft in this Animal) into the Mouth; 
for as it is ficuated where the firft Cavity termizates, 
fo the fecond, from a broader and more fuperficiai be- 
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ginning muft needs difcharge its Moifture, by its more 
narrow and deeper termination, into this receptacle; allo 
it defcends dire@tly towards the Mouth, paffing through 
the Scull below the hole for the Ju. 
Ofteagraphia a gulac Vein (wm) betwixt the hole for 
Fe No.327, the Carotid Artery, (pp) and that for 
Tab. 3. Fig.3 = the Arteria dura matris (qq) whence 
defcending (#2) it is joyad with its 
Flefhy part, which difcharges it {elf into the Mouth on 
each fide, behind the back part of the inner Teeth of 
the upper Jaw. This fituation of the Aqueduct makes 
it plainly appear, that its Ufe is to receive the fuper- 
fluous Moifture from the Cavitas Tympani; for befide 
the Glands above-mentioned, fit for feparating fuch a 
quantity of Humidity as may lubrifie the Muicles. and 
facilicate both their Motion and that of the Offeles; 
the very Vapours that arife in fuch a Cavity as that 
of the Zympanum in this. Animal, muft at laft be con- 
verted into a Liquor, and that muft cither again be re- 
ceiv'd into the Blood Veflels, or otherwife difcharg'd 
by fuch a Receptacle as this. Further if there be a 
neceffity for Glands in the Meatus duditorias without 
the Zympanum, to feparate a certain Liquor, by which 
the acrimonious Particles of the Air are obtunded, and 
hindred from being offenfive to the Nervous Membrane 
of the Zympanum, (which muft be of a moft acute 
Senfation) and for moiftning ic, by which it the more 
eafily receives the Vibration of the Air; fo fuch Glands 
as thefe feem to be mot requifice in the Cavitas Tym- 
pani for the Ufes above nam’d. And fince what fuper- 
abounds of this Moifture, cannot be difcharg’d out- 
wardly as that of the A7/eatus, this Aqueduct feems to 
be moft convenient for that purpofe. Some are of 
opinion that this Aqueduct is allo affifting to the Hear- 
ing, efpecially in Men; becaufe itis generally oblery'd 
thar 
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thac they who are Deaf, open their Mouths wide, when 
they are defirous to hear more diftin@tly: Bue I {ee nor 
how that can be, for tho’ the Cavity of the Bony part 
of the Aquedu&, in moft of Animals, is proportional- 
ly large enough; yet its carnous or flefhy Part lyes 
forthe moft part fo flat, and its two fides are fo collaps’d 
together, that {carce any Air can be admitted, at leaft 
fo far as ro be fublervient to the Hearing. 

The Offcles in this as in other Animals _ 
are three or rather four in number; for re 
though I did not procure the Os quadran- 
gulare of Da Verney, yet T have good reafon to believe 
it wasthere; becaufe there isa conf{picuous Sizws in the 
extremity both of the Zacus and Stapes, where they are 
articulated, fo big as to contain the Head of an ordi- 
nary Pin; and when I confider the Angle which muft 
have been form’d by the articulation of thefe two Bones, 
I look upon this {mall Bone to ferve for the fame pur- 
pofes as the Patella in the Knee, and Sefamoide Bones 
in the Fingers and Toes. 

The Malleofus is an irregular Bone, and = _. 
doubtlefs has been endow’d with pretty hoe Mal 
large Mufcles, becaufe of the rugoficies, 
protuberances and Sinus’s obfervable in it. Ie has 
a protuberant Head (Fig. 1V. (1) four Lines broad, 
next to that a Cresa or femicireular Sinus, (2) 
after which the Bone is raisd, affording a protu- 
berant Margin to an oblong Sinus ( 3) for receiving 
the head of the Zvcus, four Lines broad. The oppofite 
part of this Sivas, or back part of the Bone, is con-. 
vex of an unequal rugous Surface, with a great many 
protuberances and depretiions, for the Origins and in- 
fertions of the Mulcles, for the fpace of five Lines; 
where it forms an Angie, from whence it becomes Flat 
and Smcoth, being three Lines broad and reaching four 

Line. 
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Lines to another Angle, ( 5.) where the Mazubrium 
Malleoli begins, and where ic becomes more round; 
from whence it graduaily Tapers co the Point, being 
fix Lines in length. 

The head of the /veas is four Lines broad, (Fiz. VI. 
Cx.) below which is the Neck or an oblique Siaus; (2) 
next ro that are two spopiyfes, one on each fide. Thefe 
deftending obliquely outwards, and becoming flat, 
meet in a Point, (Fig. VII. (5.) whence afcending ob- 
liquely inward, this Production is join’d to another 
{mall round one, like the Manubrium Malleoli 44 Lines 
long ( 6.) This has the fore-mentioned {mall excava- 
tion or half round Sizus, (7. ) which with the extremity 
of the Stapes, | fuppofe to have contain’d the Os quae 
drangulare, ox rather Orbiculare, according to the Figure 
of the Sizus. 

The Srapes differs much in Figure from the Human 
one. From its Concave extremity ’tis enlarg’d on each 
fide by two fmall flender Productions, not unlike the 
Procefies of the Vertebre of fome Fifhes ( Fiz. VE (2 2} 
to which is join’d the Ba/s, ( 3.) fo thin almoft as the 
Scale of a Fifh. ‘This was accidentally feparated from 
its two Sides, and remain’d in the Foramen Ovale, from 
whenee | pulldit witha Pin; "Tis Concave towards the 
Stapes, and Convex toward the Veftilulam, 

The Foramen Ovale lyes fo hid and obliquely ia the 
fide of the Cavitas Tympani, that it could not be deli- 
neated in its true Dimenfions. Near co it is another 
hole Obiong and Sharp at both ends, both which give 
an entry into the Vefilalum. 

The Veftifulum is of an irregular Figure, (Fiz. X.(4) 
‘tis for the mof part three Lines from the one fide 
to the other, and perforated by eight Orifices, viz, 
five for the Canals of the Labyrinth, (Fig 1X.X.(a) 


one 
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one for the Cochlea, ( Fig. X. (4) and two for the 
Fenefiré (b,¢. ) 

The Cochlea isa long Cavity confifting of three Gyres 
or Meanders; ( Fig. Xi. (def) Its Orifice where it pro- 
ceeds from the }’-fiiu/am is but fmall; but it afterwards 
widens, fo thar the firft courfe of this Cavity is a third 
part larger than the fecosd (¢), aad proportionally 
the third is lefs than the other two (f ), till ic cermi- 
nates in an Orifice ( 7) firuated in the Top, for receiv- 
ing a branch of the foft porcion of the Nervas Audi 
torius, Which accompanics and paffes along all its Gyres. 

The hardnefs and folidity of the Bone (for which 
it may be juftly called Os Pe/rofum in this Subjet) was 
fuch chat | could nor fo exactly trace the three Ca- 
nals or Ducts of the Labyrinth, fo as to give a true I- 
dea of the manner of their feveral Turnings. But Val- 
falva’s Figures of the Humane Ear directed me fo ex- 
actly, that I eafily found out che feveral Orifices, and 
opened them fo fay as co find out their firuation and 
true Dimenfions, by introducing a Hogs briftle, then 
cutting it off and ftretching it out tothe Scale. Thus 
after laying open the two Foramina which gave an inlet to 
the Veftiiulum, I foon perceiv’d the feveral Orifices 
which in fo large a Subject were pretty confpicuous. 
I firft turn’d to the one hand and difcovered the Dud? 
of the Cochlea; this 1 purfued ail along the Protube- 
rance, (Fig. lll. (d) in doing of which { laid wholly 
open the Leff:r Duct of the Lalyrinth. ( Fig. \X. X. (da) 
Then turning up the other fide of the Bone, I trac’d 
the foft Portion of the Nervus Auditorins divided into 
two Branches, one whereof was diftributed into the 
Cochlea, andthe other to the Lalyrinth. 1n filing the 
Bone a little further, | opened a {mall part of the Mid 
dle Dud, and in a fhore time I difcovered the Dudtus 
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Majors after which I meafured their feveral lengths as 
is faid. 
Lobyrinet The Labyrinth then confifts of three Liaee 
aoyrineh, : . 

Semilunaves or incurvated Ducts, whereof 
the Major lyes in thar part of the Preceflus Petrofus 
which regards the fear of the Brain (4) This is 
twenty Lines or one Inch eight Lines long. The AMedius 
Dué¥us,one part whereof regards the Orifice of the Cochlea, 
and the other is common with the J/ajor for the 
{pace of three Lines ; (¢ ) chis is fifteen Liaes or one Inch 
three Lines long: And the Minor which regards the Cae 
vitas Tympani, has one Orifice which is near to the 
Medins, were it approaches the Cochlz2; and the other 
near to the Orifice of the Wajor. This is one ‘nch long, 

The feventh pair of Nerves called in general the Ner- 
vas Anditorius, enters the Procffus Petrefus, and is 
divided into the hard and foft Portions, 
pee, High as in other Animals. in this Subject [ 
ab. 3. Fig HII. . 
Fig. IV. find one Canule entring the Bone from 
the fides of the Orifice for the Carotide 
Artery, about three Lines diameter,(e ) (4) from thence 
running forward for the {pace of one Inch four Lines, 
then bending downwards one Inch. till it meets with 
the Orifice at the Sides of the Afeatus Anditorius, by 
which it pierces the Scull, and pafiesousward. ‘This 
Canule, after it is entred the Proc {fas Petrofus for the 
fpace of eight Lines, communicates with the «Orifice 
which ufually enters the forefaid Procels from the 
Bafe of the Scull; and both thefe OriSces, after they 
have accompany'd one another about five Lines, are 
feparated, and the foft Portion penetrates the Bone at 
two places, as is faid. 
I have now endeavoured to give fuch a Defcription 
of the Offeous or Bony part of the Ear of this ftupen- 


dious Animal, as I am in hopes may be ufeful for the 
* clearing 
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clearing up of fome Phenomena in leffer Subjects. At 
jeaft we may hereby obferve, what a variety of Mecha- 
nif the great Author of Nature has thought fit to em- 
ploy, in the feveral parts of different Species of Animals. 
Thus both the external Ear of Man, and of the Ei. 
phant lye flat, as being moft convenient: for if they 
had been Protuberant as in moft Quadrupeds, how un- 
{uitable would it have been in Man, who is the mot 
perfect of all Creatures, not upon the account of his 
Reafon alone, but alfo as he is a Pattern for Beauty 
and the Symmetry of his Parts; and how unfeemly 
would it have been in the Elephant, if his external Ear 
had ftuck our, and been proportional to his other Parts ; 
confidering what an extraordinary afpect he makes al- 
ready by his Trunk and Tusks? Buc the Ears in thefe 
two Subjects differ by the tortuofity of the Cartilage, 
and oblique Meatus, to prevent the injury of the Air, 
by its immediate accefg into the inner Ear in Man: 
whereas in the Elephant the external Orifice is fully ex- 
pos’d to the Air; but then the length of rhe Meatus 
binders any more Air than is convenient from arriving 
at the Zympanum. We likewife fee in the Seal and Orter, 
that thofe two Amphibious Quadrupeds have no exter- 
nal Ear further protuberance than the other Parts of theic 
Head ; for had it been otherwife, their fwimming and 
diving would have been much hindred: But its two 
fides are fo collaps’d, that no Water can enter in 
when in the Deep, though it can receive fufficient Air 
when afhoar. The cellulous Cavity of the Zyapanum 
in the Elephant, may well be compar’d to the Apaphy/s 
Maftoides ia Man; and the fecond Cavity of a plain 
Surface feems to be Analogous to the Cavous Afa/toides 
in Sheep, Cats, Dogs, ec. So that we fee that whereas 
other Animals have but ene Cavity for affifting 
the Vibration of the Air, and continuation of the 
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Sound in the 7ympanum ; this Animal hag two, or a 
large one with two different Surfaces. The Aqueduct 
both by its Figure and Pofition in this Animal doth 
plainly fhew us che Ufe of it in other Animals, which 
is to receive the fuperfluous Humours in the Zympanum, 
and convey them to be difcharg’d in the Mouth. 





Explication of the FIGURES. 


Figare 1. 


| Eprefents the Bony part) pened, with other parts of 
of the Meatus Audi-| the inner Ear. 
torius of the Right Earn, |a The ragged part of the 
a The external Orifice of the} Bone from whence the Os 
Meatus Auditorius. Petrofum was feparated. 
b Zhe Proceflus Petrofus. |b Zhe Proceflus Petrofus o- 
c The Orifice where the Ner-| pened. 
vus Auditorius eaters. [ec Zhe Crena for the Mem- 
d Zhe Meatus Auditorius. | brana Tympani. 
e A part of the Lamine|d Zhe Hony comb Cavity of 
which proceed from it on| the Tympanum. 
each fide, by which the\e LItsinner Cavity of afmooth 
Cellules betwixt the two| Surface. 
Tables of the Scull are\£ Its Semicircular or undu- 
form ad ;thofe fituated abovel lated Lines. 
the Meatus being remov'a.} g The Orifice of the Aque- 
€ Part of the inner Table\ — dudt. 


“uct, 
of the Scull h The Orifice of the hard 
Fig. Yh Portion of the Nerve. 
Reprefents part of the Fig, Hl. 


Meatus Auditorius. o-| Reprefents the lower Surface 
ot of 
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of the Os Petrofum, as] 3 Zo Apophyfes. 


it was feparated from above| 4 A long protuberance with 


the Tympanum and other 
parts of the inner Ear. 

aa The ragged Margine of 
the Bone. 

bb Zhe upper part of the 
Cavitas Tympani. 

c The Foramen Ovale. 

d The Protuberance in which 
the Labyrinth and Coch- 
lea are lodg’d. 

e The Orifice of the hard 
portion of the Nervus Au- 
ditorius.. 


Fig. IV. 
Reprefents the Malleolus a 


lone im its true dimenfions. 
x The Protuberant Head. 

2 The Semicircular Sinus be. 
twixt it and the Margin 
3. The Sinus which receives 
the head of the \ncus. 

4 The angle below the Sinus 

for the head of the \ncus. 
5 The angle where the Ma- 
nub ium Malleoli begins. 
6 The Manubrium Malleoli. 


Fig. V. 


Reprefents the Incus. 

a The head of the Sncus. 

2 The Sinus or neck of the 
Incus. 


the Sinus for the Os qua- 
drangulare at its extre- 
mity. 


Fig. Vi. 


Reprefents rhe Stapes. 

1 The fmall part of the 
Stapes, where it is articne 
lated with the \ncus, with 
a Sinus at its extremity, 
being the other half of the 
Cavity for the Os qua- 
drangulare. 

22 Two fieall portions of* 
the Stapes, where it is are 
ticulited with the Bafis. 

3 The Bafis of the Stapes 
Separated. 

4 The whole Stapes. 


Fig. Vil. 

The Malleolus asd Incus 
join'd together, with their 
lower fide turn’d up. 

t Zhe Malleolus. 

2 Its articulation with the 
Incus. 


3 The Incus. 


4 The Manubrium Malleoli, 

5 A point of the \ncus, 

fran’d by the other tro 
Productions. 

§ The 
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6 The long protuberance o _ ¥ 
the Incus. P f Fig. X. 
7 The Sinus in the extremi-| Reprefents the Cochlea and 
ty of its long Production. Labyrinth together. 
Fie. VIL a Zhe Veftibulum. 
& : b Zhe Foramen Ovale. 
The Malleolus, Incus and|.c Zhe Foramen Oblongum. 
Stapes articulated toge-|d The Linea Semilunaris 
Minor, which is towards 


ther. 
1 The Incus, the Cavitas Tympani. 
2 Zhe Malleolus. e Zhe commin Canule to the 


3 The Stapes where it fouts| Major and Media. 
the Foramen Ovale. f Zhe Major. 
. 1g The Media 
Fig. 1X. h Zhe Cochlea- 
Reprefents the upper ‘part of 
the Linex Semilunares, o7 Fig. XI. 
that fide which is towards| Reprefents the Cochlea. 
the paffage of the Nervus} a The Veftibulum. 
Auditorius. b The third Gyre or turn 


a The five extremities cut off.| ing. 
b Zhe Linea Semilunaris| c Zhe Orifice. 


Major. d The firft Gyre or turning 
The Semilunaris Media opened. 
d The Minor. e The fecond turning, 
e The common Canule between] g The Orifice at the top of 
the Major avd Media. the Cochlea, 
FINI S. 
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I. Curious Obfervations of the Tranfit of the Body and 
Shade of Jupicers Fourth Satellite over the Dif/que 
of the Planet: Communicated by the Reverend 


Mr. James Pound, B.S. S.. 
RY ing by the Tables. of Fupiter’s Satellites that the 


- Fourth Sarellice was to pafs over the Difque of 
Fupiter the. 16th of this prefent February, at Night; we 
were very defirous to obferve the fame with the 
flugenian Telefcope, having never before, fince | have 
had the Ufe of it, been able, by reafon of the foul- 
nef and inconflancy of the Weather, to make any to- 
lerable Obfervation of this. kind. 

At 6°¢ thro’ a fhore Tube, we faw ail the 4 Sa- 
tellices, the 3 outermoft on the Eaf fide of Jupiter, 
and the innermoft near the Weftera Limb approacning 
to an Eclipfe. The Fourth ac chat time was about 
half a Semidiameter of Jupiter from the Eafern Limb. 
Then it proved Cloudy iil abour &, at which time 
(thro’ the long Glafs) we could fee only the feevnd 
and third Satellices, the frit being. beliind Jupiser in 
the Shadow, and the fourth centred upon the Difque. 
We faw at this time a dark pot, a little Northward 
of the great Northern Zone, and near the Faflern 
Limb, where the Satellice was to enrer on the Difque ; 
which Spot we took for the Shade of the Satellice. 
The Clouds then again intercepted our View, cll 
85. 53, 4ag.T, at which time the firft Saceilite was 
lagely emerged out of the Shadow, and the spor ad- 
vanced fo far, that we perceived it would arrive at 

the middie of Fupiter, near two. Hours fooner than 


the 
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the Shade ought to have done by our Computation; 
but not imagining that this dark Spot could be any 
thing elfe but the Shade, we concluded there had 
been tome trror in. the Calculation, which we thought 
to reexamine afterwards. On this prefumption we 
Jefe oF ebferving till 9% 35’ at which time we were 
furprized to fee a Notch in the Limb of Jupiter, near 
the place where the former Spot entred. This laft ap- 
pearance agrecing well with the time that the Shade 
of the Satcllice ought to have entred. the Difque, 
foon made us alter our former Opinion, and conije- 
ture that this and not the other Spot was the faid 
Shade. At 9". 39's Aq J. the Notch. vanifhing, a 
roundpblack Spot appeared within the Limb, bur in 
contact with it. At 9" 45’. we judged the firft Spot, 
and at ri? 45. the fecond, to bein the middle of Fupi- 
ter. 

Av 115.50’. .the fir Spor touched the Limb, being 
within che Difque ; foon after which the Limb in thar 
place {eem’d a little protuberant. At 125.5’. appear- 
ed the fourth Satellite juft come out of the Difgue, 
and touching the Limb in the place where the Pro- 
tuberancy was) At 12° 7’, we could perceive the 
Satellite feparated from the Limb. Ac 13% 56’. the 
fecond black Spot, ftill within the Difque, juft couched 
the Weffern Limb; foon after which there appeared a 
Notch in this part of the Limb, as it did on the o- 
ther at the coming on of this Spot. At 14". 6’. the 
Spot was all gone off, and the Limb appeared clear 
and entire The fir& Spot, when in the middle of Fu- 
piter, was almoft as black. as the f{econd, when: near 
the Limb, but fomewhat lefS and a little more Nor- 
therly. 

Ac the time that the firft Spor was in the middle 
of the Difque, the three innermofk Satellites appeared 

to 
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to the Eaf of Fupiter; the firft (as aforefaid ) having 
lately emerged out of the Shadow ; the fecond being 
almoft at its greateft diftance; and the third having 
paffed the Axis of the Shade about twelve Hours be- 
fore, and appearing at this time about thres Diame- 
ters of Jupiter from his Limb. The times that thefe 
Spots arrived at the middle of the Difque are agreeable 
to the times found by Calculation, in which the 
fourth Satellite and its Shade ought to have appears 
ed there. From all which ’tis very plain, that the 
firft of thefe Spots was che fourth Satellite itfelf, and 
the fecond its Shadow. 

We have feen the fir and fecond Satellites ap- 
pearing not as dark Spots, but as bright ones ({omewhat 
different from the light of Jupiter) for fome little 
time after they entred his Difque, but as they ap- 
proached nearer the Middle we loft fight of them. 
And we have frequently obferved that the fame Sa- 
tellites appear brighter at fome times than at others; 
and that when one of them hath fhined with its ut- 
moft Splendour, the Light of another hath been con- 
fiderably diminifhed. From whence ’tis very probable 
at feaft, not only that the Satellites revolve upon their 
proper Axes, but alfo that fome parts of their Sur- 
faces do very faintly (if ac all) -refle@ the Solar 
Rays to us. 


All which hath for fome time fince been cbferved 
and taken notice of by Meff. Cafini and Miraldi, as 
may be feen in the Memoirs of the Academie Royale, 
forthe Years 1707 and 1714. 


i, A 
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I. A Difcourfe tending to fhew the Situation of the 
ancient Carteia, and fome other Roman Towns 
near it. By John Conduite F/g,; Fellow 
of the Royal Society. 


Bout four Exglifh Miles N.W. from Gibraltar, at 
the end of the Bay, there are confiderable Ruins. 
The place is called ar prefent Recadillo, and confifis of 
a few Hurts, and a Modern Squaie Tower, which ap- 
pears to have been raifed on the Foundation of a much 
greater Pile. The Walls of the old City are very eafy 
to be traced. They feem to have been about two 
Englifh Miles in Circumference. and were buile upon 
the Brow of a rifing Ground. The {pace within is co- 
vered with Ruins, among which are a great many pie 
ces of very fine Marble weii wrought; and innumera- 
ble fragments of Veflels cf that kind of red Earthen 
Ware, which Ambrofie Morales in the firft Chapter of 
his Difcurfo de las antiguedades de las ciudades de Ef 
panna, lays down for a certain mark of a Roman City, 
and takes to have been a Compojition of the Clay of 
Saguntum, often mentioned among the Romans. 


Pica Sagustino pocula alo lute. Mar. Lib. VIL Ep. 6. 
Sume Saguntino pocula ficta luto. Lib. XIV. Ep. 108. 


There are remains of a rude Semicircular Building, 
raifed on Arches, which defcends gradually into as 
Area, and feems to have been a kind of Theatre. i 
brought away with me a Marble Pedeftal of a Status, 
dug up near to the Square Tower. The Marks where 

Bbbbbbb the 
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the Feet and the extremities of the Drapery were fait- 
ened to it, are ftill co be feen, and the following Let- 
ters finely cur VARIA MARCE. It was given 
me by the owner of the Ground, who faid he had read 
upon ic formerly three other Letters LL A fince bro- 
ken off There are other Inferiptions, but fo Defaced 
and ill Cur, chat they do not deigrve a particular 
mention. I have a confiderable -number of Miedals, 
thac were found among theie Ruins; moit of them 
have a Caput turritum with OAR TEA in very lee 
gible Characters. The Reverie is generaily a Fifh, a 
Neptune, or a Rudder, ‘Towards the #f) there is an 
ealy Defcent to the River Guadarraxgue, which takes its 
Source at Cafellar, about four Leagues in the Coun> 
try, and is very deep at Rosaddllo There is a Bar 
where the River falls into the Bay; bur it does noe 
hinder the entrance o' Veilels of 1§ Tun, to load 
Charcoal and other neceffarie , that are Shipt off from 
thence for Cesta. Along the fide of the River there 
is flill a great deal of Stone Work and vifibie remains 
of an Ancient Key. At a-{mall diftance to the Eaft, 
upon an Eminence there are confiderable ruins of a 
Square Caitle, which appears to have been an ancient 
Building of very great strength The Country People 
now call it Catillon but che Corrigicor of that Dillri&t 
told me he remember’d ir called Zorre Cartagena. The 
Situation agrees exactly with the Tower. of chat Name, 
mentioned in. che 274th and 31615 Chaprers of the 
Ch:onicle of Alphonfo XU of Cafli, A.Book of great 
Authoriry among the Spania ds, who are generally of 
Opinion char it was formed upon the Memoirs of 
Feruando Nunaex de Paltsdolid a Favourite and. Mini- 
fter of that King, tho’ ic gocs under the name of a- 
nother. Perfon, 

All. 
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All the Spaniards who live about the Ruins I have 
been defcribing, fay they are the remains of a City of 
the Gentiles called Cartego. The corruption of Cartcia 
into a name fo much more talked of, might eafily hap- 
pen in an Oral Tradition of fo many Years; and I 
cannot help thinking that, where other Circumftances 
concur, an account deliver’d down from Father to Son 

is an evidence not to be flighted, in matters of fo 
much ob{curity. 

Frequent mention is made of Cuarteéa by the Ancient 
Geographers and Hiftorians. { build fo much on two 
Pafflages of Livy, that 1 am obliged to infere them ar 
length. The firft is Lib, XXVUIC. 30. ( Livy does 
not mention from what Port Ledius failed for Carteia, 
but by what goes before, it feems to have been from 
Cartagena, at that time Scipio's Head Quarters) Lziius 
interim, freto in Oceanum evedtus, ad Carteiam clafe aca 
ceffit. (Urbs ea in ora Occani fita eft, whi primum @ fausi- 
bus anguftis panditur mare ). Gades fine certamine predi» 
tione recipiendi (ultro, gui cam rem pellicereniur, in cafra 
Romana pervenientilus) fpes ficit antea ditturs eft. fue» 
vat. Sed patefatta immatura proditio eft, comprehenfofgne 
omnes Mago Adherbali Pretori Carthaginem devehendos 
tradit. Adherbal, Conjuratis in quingueremem impofitis, 
pramifjaguze cd, quia tardior quam triremis erat, ipfe cum 
ofto trivemitus wodico intervallo fequiter, Fam freium 
intrabat quinqueremis, cum Lelius & ipfe in auinguerce 
mi, ¢ porte Carteie, fequentibus [eptem triremibus, evee 
dius, in Adherbalem as iriremes invebitur 5 qainqueremen 
fatis eredens deprehenfam rapido in freto, in acusrjum aftum 
reciprocari non peffe. Poenus, in re fubisd parsmper in- 
certus, trepidavit utrum quinqucremina [cqucretar, an in 
hoftes voftra converterct. Ipfla cunctatio facultatem detre» 
cfande pugne ademit: jam enim {ub itu teli erant, © 
undique inftabant hoftes. AB ftus qucque arbitrinn: miderane 
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di naves ademerat; neque erat navali pugie fimilis, quippe 
ubi nihil voluntarium, nibil artis aut conftlii effet. Uns 
natura freti eftufque totins certaminis potens, fuis, alicnis 
navibus, nequicquam vemigio in contrarium tendentes inve» 
hebat ; ut fugientem videres retro vortice intortam viliri~ 
cibus illatam,  fequentem, fi in contrarium tradfum inci. 
differ maris, fugientis modo fefe avertentem. Fam in ipsa 
pugna bec, cum infefto roftro peteret hoftium navem, obli- 
qua ip(a ictum alterius roftré accipiebat: ills, cnm tranfucre 
fa objiceretur hofti, repente intorta it proram circumages 
batur. 

The other Pafiage is Lib. XLUL C. 3. Ee alia novi 
generis hominum legatio ex Hifpanid venit: Ex militibus 
Romanis @ ex Hifpanis mulieribus, cum quibus connne 
bium non effet, natos fe memorantes, fupra quatuor millia 
hominum, orabant ut fibi oppidum in quo hatitarent dare 
tur. Senatus decrevit, uti nemina [ea apud L. Canuicium 
profiterentur, eorumque fiquos manamififfet, ecs Carteiam 
ad Oceanum deduct placere Qui Carteienfium domi ma- 
mere wellent, poteftatem fore uti numero colonorum effent, 
ezro afignato. Latinam eam colontam jfuilfe, Lidertino- 
rum@ue cppellari. 

The bett Spanith Authors, and @rtelias and Cellarias 
trufting to them, take this Carteia of Livy to be diite- 
rent from that which was the next to Calpe, and piace 
it generally about Coni/, Rodrigo Caro in his Convento 
Furidico de sevilla C. x4. applies the Certcia in the XLII 
Book of Livy to Rocadilla, and in Cap. 74. to Care 
taia near Lepe. Ie is furprizing he takes no nocice of 
the Paffage in the XAXVul Book, For the particular 
mention <f ad Oceannm, and Urts ea in ora Oceans fta ct, 
implies they both relate ro the fame plice: perhaps it 
was becaufe he could not reconcile ic with his Cartais 
near Lepe Cellavias arikes Beppo this Carted: of Livy. 
L2s.01, Bajippo, que videtur Carteia Livii fe, extra 

fretnws 
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fretum Cy columnas poftta, Aliam pro Livio Carteiam non 
invenio 3 tho’ in ali the ancient Geographers Be/fippo is 
mentioned by it felf asa diftant Town | am fo far 
from feeing any neceffity of ere&ing a new Carteia 
in the Ocean for thele Paffages in Livy, that i take 
that in Lib. XXVIII. to be rather a proof that the City 
there mentioned, flood at Rocadillo, {t certainly agrees 
much. better with chat Situation, chan with Cond! er 
Cartaia near Lepe. {t is not ro be reconciled with the 
Jatter, becaufe. that lies North 4c? of. Cadiz, from 
whence Adberial fet out for Carthage, and is a good 
way up the Country, on the. fice of a River, and not 
i ord Oceani Neither can Conil be faid properly to be 
Situated Usi primum e faucibus anguftis panditur mare 5 for 
the Sea widens coniiderably before it reaches the Capes 
Spartel and Trafalgar, and becomes an Ocean where 
that Town ftands It is obfervable thar Mela applies 
words of the fame import with thole of Livy to the 
Sea between Calpe and bila. Barbeful; Aperit deinde 
anguptifimum pelagus.. There is no Harbour at Ccail, 
or any other place between Cape Trafalgar and Cadiz 
If the Carthaginian Quirqueremis had only been going 
into Cintrabat) the Mouth of the Screights between 
Capes Spartel and Trafalgar, Lelizs could not hive be- 
lieved it fatis deprehen{am rapido in freto, in advz:fum a- 
fem reciprocari non peffe, for there is no fuch ftrong 
Current there; and the action between him and Ad- 
herbals Triremes, which were at fome diftance behind 
the Quingueremis, muft have happened Weftward of thofe 
Capes ; which is iaconfiftent with the defeription Livy 
gives of it; beeawle in that part of the Ocean there 
are none of thotc Bddies, that appear to have had io 
particular an effect ca both ihe ticezs, during the Ex-- 
gageracit, and are peculiar to the Middle of the Gut. 
This 
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This general miflake fcems to have been occafioned 
by giving too eafily into the opinion, that Livy un- 
derfiood by the Fretam all the Sea becween the Capes 
Spartel and Trafalgar, and the Rock of Gibraltar and 
Apes-Eills \ when it is more probabie that he termed 
ftriGily fo only the narroweft bart, which was general- 
ly reckoned co be between the two latter : Mela. Vroxims 
fric3a Europe littora montes efficiunt Caipe > Abila. 
Pliny takes Meiaria to be neareft to Africk, and there- 
fore places there the Fretum ex Atlantico mari Lid. 3. 
which is an argument his Fretum was not the fame 
with our Stteights, and that he carried the Arlaniick 
Ocean much farther Zaf than the Capes Sperted and 77e- 
falar. 

Orker Authors feem to make the Pillars of Hercules 
the Eoundary of the Mediterranean and the Ocean, 
Marcia anus Heracteotes. "Ev erea Jeu Teens end Tis Bourke nts 
‘lomuvias 30 pep 70 maupnigy map ixgmexs Tas Su Aaan 
ous THs ECL Tov ‘Hegnareioy arop age auyyeveGs, THY oT 
oF nes @ thy to, ter est tov Queavor. Hic finem 
habet Fiifpania Baricé pars contingens utraqu: maria que 
circa | frtin Fferculesm, tam mare nofirum quam mare ex 
tevias, b. ¢. Ocean. Tis pev Bakentis 70 TAE SOY “apo 
wis 1g.S ipas HETLY SaAdosnsy ofS “Heaxnrcey Bvt 0s oN 
av, peegs & m why tov Sblegy Queariv Batice gui 
dims pars maxima pratenditur noltro mari, Flerculeas intra 
Columnas, pars vero quads 279 occia:ntali OG 7406 

Polphias LLL Ka nerrey Ob 0 pay aby, Thy ee ines 
mae phneey fos HepnAdoy sHaay, Wagia TO 2 6b mb hy a) 
e Mey AAY amepounppeuejeeyiy rguny fay Gropaciay vx 
eye, dia 79 wepsourws uguToTT TU EAC Rue porrierur 
fi ‘cunduss mare mifirs 1m portio ad columnas ufqgue Ferculis 
Loeria nominatur; que fectndum mesre externum quod om 
marnum appellatur, communem appellationens nonduin ikVe~ 


as, quia non din cft cum fuit explorata, 
at ppida 
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Appian L. I. "Equa whens ras GAs aus “Hog .Acus 
mov cxeavov emeewy, Traicdto ad Columnas LdLerculis 
Oceano. 

Florus Lib. WV.C. 2 In ipfo oftio Oceani Varus Didiut- 
que l:gati conflixeres fed acrins fuit cum ipfo mari, quam 
inter fe navicus belum: Sigquidem velut furore civium 
caftigaret Oceanus, utramque claffem manfragio ceetdit. 
Quinam ille horror, cum cod:m fempore fudtus, procellé, 
viri, naves, armamenta confligerent 2 Adde- fits ipfius fore 
midinem, vergentia in unum hine Hifpanie inde Mauri- 
tani littora; Mare Ge intefinum & externum, imminene 
tefque Herculis fpeculs 5 cum omnia undique frnul prelio 
ey tempeftate fevireat. ere the Pillars of Avrcales are 
made the very Mouth of the Ccean. If you uaderftand 
the Fretum of Livy in this Senfe, and reckon it to fig- 
nify only the Sea between Calpe and Atila, and the 
Ocean to begin from thence #f’efrard, th e Pailage in: 
the 2824 Book is an.accurate de(cription of Rocadille. 
Lelius interim freto in Occeanum evettus “d Carteiam claffe 
acc fit. Urbs ea in ora Oceani fita off, whi primum @ fan- 
cifnus aniuftis panditur mares And allowing Leliss to fer. 
out again{t Adberbal from thence, every circumf{ance 

mentioned by Livy is fo eafy to be accounted for, that 
it is needlefs to make Ap lication. A Pailage in Lio 
Caffius Lib, XLUT, induces me ro believe the Veflels an- 
chored in the Guadarrangue, and that thac River. and 
nor the Bay. was properly Por:ns! Art Che "Qvap®. SE vkan - 

B Ardy we Kesrkay BRUKER TH @ é ey wn wey eget 
pin és Thy Yar, apenas és To SOU S riper ares 
Bees aus wopeeie SeB0ices @ Wek auras ot Emre ays 
Doygrmy cgas wrwsp Wei dona epauina Gy, aay ay 0 
savknge daawadie. Varus vere d Didio apud Crantiom 
wavalé pralio [uperatus in terram evalit, conjectifase in 
dntroi ui portits anchavis ita ut una ab alid teneretur, cana 
ad.ess, tanquam ad fettum quoddam, prima infequentinm 
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naves effendiffent, periculum totins clafis amittenda declina- 
vit. ‘Lhis cannot be underitood of the Bay, becay’s 
that is three Leagues over at the narroweft parr, and 
much too deep for a work of fuch a Nature. which 
might eafily have been effected upon the Bar of the Ri- 
ver Guadarranque. 

There is no room to doubt of the emendation J ais 
Nunnes, in his Hifpanica, has mace here of Kapmia for 
Kesvtia; for no ancient Author mentions any other 
Town or Harbour thereabouts of a name like thac; 
aad Carteé2 was the place which held our the longeft 
for the younger Pompey, and where he kept his Fleers. 

Florus in the Paflage I have already quoced, relating 
the fame Action berween Didivs and Varas, repretenis 
in very lively Colours, the very Scene near Rocadilio, 
Adde fitus ipfius formidinem, vergentia in unum bine Elif 
pania inde Mauritania littora; mare inteftinum G extere 
num, imminentefque Elercalis {peeulas &c. . 

Fiirtins, ia the latcer part of his Book de bello Hif- 
panico, fays Cn. Pompeins ad navaie préfidium parte altera 
contendit Carteiam, quod Oppidum abeft a Corduba millia 
paffuum CLXX. which diftance, as weil as tie circum- 
ftance of wavale prafidium, agrees with the Situation of 
Recadille. The ancient Geographers place Curteie next 
to Calpe Weltward. Pomponius Mls, after having given 
us a perfect Picture of Calpe,and defcribed thole ia- 
{ting Marks, in which fo many Centuries have made 
no alteration, fays—Sinus ultra eff, in ecoque Carteia. 
Strabo L Hl. ’EvanatSs dy op. eqs ays ‘1Bnewy 4 Ka acm, 
&e. % wogs curd Karam mas ty mtamedugvrn cadiais, 


akibnoy@. @ marAaia, vavsadygs roe yevopavn HS “[Bremy. 
"Eno dz @ ‘Heaxata xnkona atyuoy corte, av ior © 
Tivgdens. 0: gna © ‘Hedxarcayr ovo al ec 7) aEAalby, 
Deinvude me peyay WeiBoroy @ vew(inus. Lbi mons Hil 
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wetufta ce memorabilis, olim Statio navibus Gifpanoram- 
HYanc ab Hercule quidam conditam aiunt, inter quos eft 
Timofthenes, qui cam antiquitus Heracleam fwiffe appellae 
‘tam rvefert, oftendique adbuc magnum murorum circuitum 
ce} Navalia. Cafaubon, in his Notes on this Paflage is of 
Opinion it fhould be Kepmia aoa. Legendnm cenfeo 
Kapmia mass, nam eam urbem hic intelligi res ipfa docet ; 
ce ex eo colligi poteft, quod toties eam infra nominans 
nihil tamen de ejus fitu alibi dixiffe reperitur. At Calpen 
Urbem nemini Veterum we nominatam quidem reperio. 

Marcianus Heracleotes makes Carteia 50 Stadia from 
Calpe. Hither of thefe Diftances agrees with Rocadillo, 
according to the part of the Rock from which they rec- 
kon; for it is above fix Miles from Europa Point to 
Rocadillo. 

Bochart in his Geographia Sacra Lib. 1. Cap. 344 
ftrengthens Cafaubons Opinion. Nec fruftra Heraclea 
Carteix fuiffe vetus nomen, tanquam ab Hercule conditore. 
Herculem enim {unm Pheenices Méaxapdov appellabant. 
Philo Biblius ex Sanchoniathone apsd Eufebium L. I. 
Praparat. rode Anuapéyn sivery Merxapbos 6% “Heanais. 
Ex Demarunte autem natus eff Melcarthus qui © Her- 
cules. MéAxapdos autem eff NMP 29 Melech Kartha. 
Rex Urbis, z.¢. Tyri. Idem Grecis Melicertes frve Pa- 
lemon Maris Dens, quem Cadmi nepoten effe fingunt. 
Hinc Helychius rurfus Marina viv “Heaurda Apardecror, 
Omnino igitur ex Melcartho, vel Sn™p 190 Melech 
Kartha. Urbs quam ad Calpen condidit Hercules Pheenie 
cius, primo Melcartheia vocata eff , Melech Karthiia, 
quaft Heguraay dixeris; deinde per Apherefin Cartheia vel 
Carteia. Apud Hebrxos frequens eff hac Apharefis in 
nominibus lecorum compofitis. Tale Sittim pro Abel-Sic- 
tim, Salem pro Jerufalem, &c. 

-} have fome Medals thae were dug up at Rocadillo, 
with the Head and Club of Afercu/es upon them; 

Cecccce which 
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which feem in fome meafure, to fupport that great 
Man's Affertion. Upon the Reverfe are Tunny Fithes, 
which according to Strats and Pliny abounded former. 
ly near Carteéa, and are {till taken in great quantities 
near the Shoar of the Eaft Sea, at a {mall diftance 
from Rocadillo. 

Bernardo Aldrete an Author of fuch Weight, that 
Bochart does not difdain to copy him on: feveral occa- 
fions, in the fecond Book and fecond Chapter of his 
Antiguedades de Efpanna, accounts for the Addition of 
eda to Cartha; which in the Syréiack and Chaldean fignifies 
Pulcher, Formofus, and was affixed to the Name of this 
City to diftinguifh it from the Cartha in Syria, men- 
tioned in the 21/ Chapter and 34th Verfe of Fofiu:. 

By all accounts, the Phenicians founded moft of 
the Cities on this Coaft, and probably Cartei¢ was 
one of their earlieft “Settlements; for ic lies very near 
Africk, in a moft inviting. Situation, having on one 
fide a Bay, and on the other a River, which waters 
a rich Country. Its height gave ic. ftrength and a very 
beautiful Profpedt; circumftances which. feem to juftifie 
Aldvetes interpretation of the latter part of it’s name. 

In the Itinerary of Astoninus, it is Calpe - Carteiam, 
not tenquam dua urbes diverfe, asCafanbon intimates in 
his Notes on rhe. third Book of Strade, for then it 
would be Calpen Cartefam; nor, according to Swurita’s 
Comment on-that part of the ftinerary, wt frenificet non 
ve#a iter ex Suel Carteiam deduct, fed paululum ad Cal- 
pen defled#is becaufe Calpe flands ac the end of a nar- 
row neck of Land, which projects to the Sowthward a 
great way from the reft of the Continent; and confe- 
quently is quite our of the Road from Suwel to any o- 
ther place Wefiward of it; probably Calpe-Carteia is 
for Carteda. ad Calpen, to diftinguifh it from the other 
Carteia in-Celiiberia, mentioned in the 21/f Buok and 
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sth Chapter of Livy: for, as Caro obferves, there is no 
neceflity for the alteration Sigonius has made in that 
paflage of Althea for Carteia, from the Text of Poly- 
bius; becaufe Livy never mentions the other Cartzia 
without adding ad Oceanum, Urbs ea in ora Oceani fita eft; 
which diftinétion were needlefs, had there been only one 
City of that Name. Strabo in his thitd Book mentions 
a City called Kapawaias, and places ir near Saguatam, 
which is agreable to the Situation given this Carteia 
by Livy. 

Iam very much furprized that Mariana, and feveral 
others, fhould take the prefent Gzdraltar to have been the 
ancient Averaclea; when neither Pliny, who refided fo 
long in thofe Parts, Adela who was born there, nor any 
ancierit Geographer or Hiftorian that I have met with, 
makes the leaft mention of {uch a City thereabouts, ex- 
cept Strabo; and he places it go Stadia from Calpe, at 
the Foot of which Gibraltar is firuated. The Spanifh 
Hiftorians give good ground to believe there was no 
Town upon that Mountain till the Afoors invaded Spaia 
under Tariff, who gave it the name it has retained ever 
fince. I fall not enter into the detail of the reafons 
of thofe Authors who place Carteéa at Tarifa or Algee 
zeira: the true one feems to have been their net know- 
ing any other place which agreed better with the old 
accounts of Carte/a, or where the ruins of a City, 
which made fo great a Figure, could be buried; 
the common practice of Authors who defcribe pla- 
ces they hive not feen. This appears to have been 
the cafe of moft of thofe, efpecially Mariana ; who, 
had he been in thefe Parts, would not have been 
guilty of the overfight he has committed Lib. XVI. C. 9. 
where he places two Bays in the Streights, one at Gi- 
braltar, and the other at Zarifa; which error he wag 
probably led into (as it often happens) by another. 

Cceccec 2 For, 
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For, giving into the Opinion that 7arifa was the an- 
tient Carteia, and finding that City placed in a Bay by 
Mela, he concluded there muft be. one at 7arifa, which 
is an open Road, and fo much expofed, that in the 
leaft bad Weather, the {malleft Veffels muft be haul’d 
athore. Which Circumftance alone is a fufficient proof 
of its not being Carteis, by all accounts, a famous 
Harbour. 

Tho’ there are very great Ruins at Algezeira, they 
are not fuch as give any room to belicye they are the 
remains of a Roman City. For neither pieces of Marble, 
nor Infcriptions are found there, nor any Roman Coins. 
The Circumftance of Varus his fhutting up the Mouth 
of the Harbour of Carteia, and the diftance ef 4a or 
50 Stadia trom Calpe, are not applicable, either to Za- 
vifa or Algezeiras and if one of thofe Towns was Car- 
teia, to what City belong thofe Ruins I have been de« 
{cribing 2 fince all the ancient Geographers make Car- 
teia not only the neareft Town to Ca/pe, but the only 
one in that Bay.. There is. better ground to believe 
Tarifa ftands. on the Ruins of an other Town, as | {hail 
endeavour to fhew preféntly. 

But before I proceed to a Defcription of the Coait, 
it may not be improper to mention fome Ruins I faw 
at Ximena; an inland Town, about five. Leagues North 
from Gibraltar, fituated on a Rocky Hill, at the bot- 
tom of which to the Eaftward is a.very plentiful Coun- 
try, wafhed by. the Fofzarganta, a {mall Branch of the 
River Gaadiaro. On the top of the Aiil is the old 
Town, which by the Arches and Vaults, appears 
to have been built by the Moors. On the right-hand 
Corner of the fecond Gate of it, there is a courfe Stone 
with Mouldings on the Edges, which has the follow. 
ing Infcriptione. 


L. HE- 
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L. HERENNIO HE 
RENNIANO 
L. CORNELIV'S HEREN 
NIVS RVSTICVS 
NEPOS EX TESTA 
MENTO.POSVIT 
NONIS MARTIIS 
SEX. QVINTILIO CON. 
DIANO SEX. QVIN. 
TILIO MAXIMO COSS. 


Rodrigo Caro in his Convento Juridica de Sevilla C. 13 
fays he faw the beginning of this 'nfcription in--Béjer 
de la miel; but when I was in that. Town, I was informs 
ed by a very intelligent Perfon, that there is no Ro~ 
man \n{cription.in any part of ic. The Author of Ca. 
diz el Emporio del Orbe, when he inferts chis infcrip- 
tion, makes ic SEXOVINTILIO CONDIMIOs 
But the. Dath of the Q is very plain, and the other: 
word {cems rather CONDIANO. The Latin Fafti 
in A..U. C. 903. place Confuls 


SEX. QUINTILIUS GORDIANVS 
SEX, QUINTILIUS MAXIMUS. 


But the very learned Dr. Bextly has obferved to me 
that the Greek Faffi and Dio call him Kevdieves,; which 
reading is.confirmed by this. In{cription. 

T have brought with me from this Town a piece of 
Marble with the following Words upon ic. 


AVCTINVS CLEMEN 
Tis SIBL. 
ET SVISBRITTA 
MATER. ANLX 
BSE. SIT T.T.LEVIS: 
I faw 
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T faw another on the Wall of the great Church 
which feems to have been the Bafe of a Statue ; the 
lalcription is as follows. 

RESPVBLICA OBEN 

SISE..LO DATO 

DEDI...VIT CVRAT 

LIBE..OR H..REN 

NiORVSTICO HM. 

SINILO RESTITVTO 
Hi VIR. 


The manner in which the Moors have placed thefe 
In{criptions plainly fhews the little value they fer upon 
them, and there is fo-great a plenty of Stone on the 
Rock where ¥1mzna flands, that it is not to be thought 
they would fetch them for fuch an ufe, from any di- 
{tant place; which induces me to believe a Roman 
Fown formerly ftood there called OBA. 

ido not find any Sown of that name in the ancient 
Authors. Sérabo LUE mentions Soroa MaroBa % arg 
maces, Which may poflibly comprehend 04. The Geo» 
grapbia Nibienfts, in the fourth Clima, makes a Town 
called Rotbam, the fil station irom Algezcira to Seville, 
which perhaps may: have been this O22; for it is about 
a Days journcy from digezeira, and in the direct Road 
from thence to Seville. 

Mariana places Libs HT. C2. the Cave where Craffus 
hid himfelf, near Ximena; the Marks of it, given by 
Platarch, are common to moft others. 1 went three 
Leagucs in fearch of ‘it; bur the Country People having 
a notion that there is a Treafure in it, and not being 
to be perfuaded that I would take fo much Pains our 
of pure Curiofity, would noi fhew me the Way, tho’ 
they acknowledged there were feveral fuch Caves 


thereabouts. 1 cannot help taking notice of one very 
. odd 
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odd tho’ trifling circumftance. The name of the 
Perfon who owns the Land where thofe Caves are, is 
Pachieco, which is very near the fame with that of the 
Spaniard, who is faid by Plutarch to have entertained 
Craffus fo courteoufly, Nawangse. Hirtins in the begin- 
ning of his Book de bello Hifpanico mentions a Spaniard 
of Note, in provincia Batica, called Paticcus. Quibus 
prefecit hominem ejus- provincie notum cr nom parum 
feientem, L. Fulium Patiecnm, which was probably the 
Roman Name; and therefore | am furprized the Latin 
Tranflator of Plutarch makes it Pacianus. 

Moft of the antient Geographers defczibe the Coat 
Weftward of Carteia in the following manner. Fula 
Traduéta, Mellaria, Balo fluvins ey oppidum, Portus Befippo, 
Promontorinm Funonis, &c.. The Itinerary of Antoninus, 
makes no mention of Fulia Traduca, and Pliny places iton 
the African Coaft, which AYardonin endeavours to account 
for Pag. 227. in his Nummi Liluftraté.. Strabo calls it Fu 
liam Fozam, which as Bochart oblerves Lib. I. C. 24. fig- 
nifies the fame in the Phenician Language as Traductam 
inthe Latin.. Prolomy calls it Tranfdudtae He places 
Barbefula between that and Carteia.. But all the other 
old Geographers put. both the Town and River of 
that Name Eaftward of Calpe. 1 faw fome Ruins on 
the Eaf fide of the River Guadiaro, four Leagues Eafe 
of. Gibraltar ; which I take to be the remains of the 
ancient Barbefala, For ¥ find in the Cadiz Emporio dei 
Ore, mention made of two pieces of Marble, broughe 
from thence to Gébraltar; on one of which was MM 
BARBESVLANE. 1 was credibly informed they 
were ufed for the Fountain onthe Parade. The Letters 
probably were either {awed off, or curned inwards ; for 
they do not appear. This Bardefula is probably the 
Bartariana placed in the Itinerary Ks M. PB. Zaft from 
Carteia. 





Pass rad 
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Pemponius Mela, who was born in thofe Parts, and 
therefore is moft to be depended on, gives the follow. 
ing account of the Coaft, according to the Edition of 
Gronovius. Siaus ultra eft, in eoque Carteia, at quidam 
patant, aliquande Tarteflus, ¢ quam tranfvecti ex Aftich 
Phanices babitant; atque unde nos fumus, Tingentera. 
Tum Mellaria & Belo, & Bezfippo #/que ad Junonis pro- 
montorium oram freti occupat. The Text of Mela ‘in 
‘this place has occafioned great difputes among the 
Learned. -Cafaubon ‘in his Notes upon Strabo, fays, 
lego autem—atque unde nos {umus Tingi contraria Mellaria, 
aut Tingi é regione fita Mellavia. Nam Tingis factam hic 
a Mela weentionem mibi eft perfuafiffimum ; primum quidem 
veterem. lectionem [pectanti, que eft, ut dixi, Cingentera- 
tum; ast etiam ut in fuis libris dottifimus Elias Vine- 
tus reperit Tingentera; ‘wt jam de co dubitari non pofft. 
-Deinde autem video morem Meix hunc effe, ut locorum in 
altera ord oppofttorum mentionem faciat. Sic alibi: Mae 
jorem Sabzxi tenent partem, oftio proximam, & Car. 
manis -contrariam Macex. Nec moveri quifquam debet 
guod alii Tingin Beloni nom Mellarix faciunt contrariam. 
Nam Bzxlo & Mellaria ita fant vicina, ut mirari hoc ne- 
mo debeat. Salmafius, whofe opinion is approved by Bo- 
chart, makes it Tingis altera, tum Mellaria, &c. and 
takes the preceding traafvecti to denote Fulia Tradu- 
cia. Cafaubon feems to have been once of the fame 
Opinion. Sed 4 Strabone flare Prolemxus videtur, qui 
in hac Hifpanice ora oppidum quoddam memorat cui nomen 
Tranidu@ta, in quod fciticet collocati fuerint ifti, de qui 
bus nunc loguitar Strabo; cy de quibws dubitavi aliquando, 
an bec Melx verba effent accipienda, In eoque Carteia, 
‘ut quidam putanr, aliquando Tarteffus, & quam tran{- 
vedti ex Africa Phanices habitant. Nam videbatur fatis 
aperte Tranfductam Prolomaxi aeippdiGar. Nunc its af- 


fentior qui ad Carteiam ea referunt, The opinion of 
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Salwafius {cems tobe the moft probable; for Belo and 
not Julia Traducla is {aid to be over againft Zingis. 
Marcianus Heracleotes makes the two former about 
250 Stadia diftant from one another, and Mellaria is 
generally placed between them; therefore they could 
not be fo near one another as Cafanbon inf{inuates. 
Tho’ Carteia was originally founded by the Phanicians, 
it had been erected into a Roman Colony long before 
Mela’s time, and therefore he could not very preperly 
fay Carteia, quam Phenices babitant ; and had he intend- 
ed to take notice of the Founders of that City, ic is 
probable that one whofe Stile is fo pure and accurate, 
would have made ufe of another word, or at leaft 
another Tenfe. Befides, if Fults Tradudta, according 
to Cafauéon, is not meant by that paffage, it muft have 
been entirely omitted by AMe/z; which is very unlikely, 
confidering he was Born in or near it; and that it is 
mentioned by Strabo, who lived before him, and Pro- 
lomy and feveral others who were after him; and ape 
pears to have been remaining at the time the Vandals 
were in pofleffion of Spain; for Greg. Turon, Lib. II. fays 
Profequentitus Alamannis afque ad Traductam, tranfito 
mari, Vandali per totam Africam ac Mauritaniam {unt 
difperft. The Letters of Zingi altera come nearer the 
Tingentera of Elias Vinetus, and the Tinge Riera of 
Gronovius, than Cafanbons Tingi contraria or Tingi é rea 
gione fita, The © and the atque, by making the ftop 
at Zartefus inflead of Hlabitant, may very well relate 
to the fame place; and it is not improbable that Mela 
was defirous co illuftrate the ob{cure place of his Birth 
by a Periphrafis, and a name of fome Eclat; tho’ it 
has happened, the method he took to do Honour to it, 
has been the occafion, thac we are in doubt even of 
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I met with two Medals of Julia Traduifa among the 
BrafS Spaxifh Coins; but as I cannot afcertain where 
they were found, I will not pretend to form from thence 
any judgment of rhe fituation of the Town to which 
they belong. But I prefume in matters fo dark, acon. 
jeCture may be offered. It docs not fecm very im- 
probable, that Julia Traduca ftood where Tarifa is at 
prefent. The Spanifh Authors reckon that Town to 
have been built by Zarif at his (econd coming to Spain. 
I cannot {ee what could invite him to fettle on a Spot 
which has neither the convenience of a River, nor a 
Harbour, and is commanded by a rifing Ground; uns 
lef he found fome Tenements ftanding, or Ruins to 
ferve for Materiais to Build. I have feveral Roman 
Coins that were found there after great Rains, in the 
Common Sewer; which is fome flight inducement to. 
believe it was formerly a Rowan Town. 

About a League and half to the Weft of Tarifa, is 
a place which goes now by the name of Val de Vaca, 
The Country People have a Tradition among them, 
that ic was once a confiderable Town, fince fwallowed 
up by the Sea. There is a fmall Brook called ¢/ Ar- 
voyo de Juan Fraucifco, which ferves to turn fome Mills, 
that a Prieft of thar Name was encouraged to build 
there, by finding an antient Stone Channel for the 
Water. I faw fome other fmall Ruins, and was credi- 
bly affured there are vifible remains of an old Town 
a good way under Water. There is a Shoal almoft 
off this place, thac runs pretty far in the Sea, on 
‘which a Hambargher was loft fome Years ago. Per- 
haps Mellaria ood hereabouts. 

Wherever it was, the Ruins of it muft be a confide. 
rable way in the Sea, if credit is to be given cto //iny, 
who upon the Teftimony of one Born there, reckons 
only five Miles from thence to Afric. Lib. UI. 

, whereas 
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whereas it is at prefent five Leagues over at the nar- 
row Part. Cafaubon is miftaken in that Note on St7abo 
L. 1. where he fays, At Waris Mediterranei oftium vix 
LXX Stadia latum eft 4 svo@lov. 

I cannot help obferving that the beft Hony in all 
Spain is made in thefe Parts, and that the fame caufe 
to which the ancient Mellaria ow’d its Name, ftill 
fubfifts, and has given a modern Appellation to feve- 
ral places hereabouts, as Playa de Orimel, Rio de la Miel, 
Bejer de la Miel, The latter of thefe is generally rec- 
koned by the Spaniards to be the old Alellaria, for no 
other reafon, that I can fee, but the Name. For it is 
at leaft two Leagues from the Coait of the Streights, 
and, by what I could judge when I was on che Spot, as 
near the Ocean, and therefore may as well be afcribed 
to the one as che other. Whereas Mellaria, according 
to all the old Geographers, was fituated on the Sea fide 
in the Streights, and is reckoned by Pliny the neareft 
Town to 4/ric 5 a plain proof that ic was not what is 
now Bejer de la Miel. 

About a League and half further We, in-a {mall 
Bay, there are very great Ruins, which appear evi- 
dently to be the remains of a Roman Town. A League 
Eaftward from that place, upon an Eminence, are to 
be (een the Quarries from which the Stone was fetch- 
ed for building ic; and all the way from thence are 
large remains of an Aqueduct, of which in fome pla- 
ces there are entire Arches ftill ftanding. Among the 
Ruins of the old Town, 1 faw the Body of a Romas 
Statue of fine Alabafter, fomething bigger than the 
Life. Our Guide faid his Father had {een ic entire ; 
bur as it was an Idol of the Geutiles, they, like good 
Catholicks, had broken it to pieces. He likewife 
told us that Urns of old Coins had been found theze ; 
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but nor being Current in Spain, they had thrown 
them away. The place is called Balonia. {ct is over 
apainft Zangter, and frequently infelted by the Afcors 
from thence; on which account it is uninhabited. A 
{mall River, called Alpariate, runs by it: ali which 
circumftances correfpond with the ancient accounts of 
Belo, \ have a Meda! that was given me at Zarifa, 
with the following Letters upon ic BATLO, which 
probably belonged to this City, called by Ptolomy 
Balawy. Martianus Capella ib, Vi. mentions it under the 
name of Velonenfis Batice Civitas. The Itenerary of 
Antoninus places Belo Vi.M.P. Weft of Mellaria, which 
is about the diftance of thefe Ruins from Val de Vaca. 

About five Leagues farther is the Cape of Trafalgar ; 
the fight of which immediately brought to my mind 
Mela’s defeription of it. Lilud jam in Occidentem 
Oceanum obliquo jugoexcurrens, atque ei, quod Ampelufinns 
efe dixeramus, adverfum, &c. Neat the Capes Point are 
the Ruins often mentioned by the Spavifh Authors, un- 
der the name of Aguas de Mecca. 1 was not there, but 
was aflured at Bejer de la Miel, that there were {till 
fome Ruins on the Shore, and more in the Sea, char 
run all along under the Cape; particularly remains of 
a Mole, which muft have made it a tolerable Harbour. 
Thefe Ruins feem to be the remains of old Befippo.. 
Plin. Le UL. Portus Befippo. Mela Bafippo ufque ad Fae 
nonis promontorium, oram freti occupat. 

The placing of Watch-Towers along the Coait of 
Spaia to Alarm the Country, upon any Velcent, feems 
to have been a practice of a long ftancong. Livy 
Lib. XXII. C. 19. Multas & locis altis pofitas tarres Ait 
pania babet, quibus c» fpeculis er propugnaculis contra laa 
tromes utuntur: inde primo, confpectis hoftivm naviins, da» 
tum fignum Afdrubalief, &c, 
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If, A Letter of M.V Abbé Conti, R. S.S. to the 
late M. Leibnicz, concerning the difpute about 
the Invention of the Method of Fluxions, or 
Differential Method ; with M. Leibnitz bis 
Anfwer, 


4 


"Ai differé jufqu a cette heure de repondre a vo- 
_» tre Lettre, parce que jai voulu accompagner ma 
Réponfe de celle que M. Newton (4) vient de fair a 
YApoftille que vous y avez ajoutée. Je n’ entrerai 
dans aucun detail a légard de Ja difpute que vous 
avez avec M. Xeill, ou plutét avec M. Newton. Jene 
puis dire qu’ hiftoriquement ce que jai vi, & ce que 
jai li, & ce qu'il me manque encore de voire & de 
lire, pour en juger comme il faut. 

Jai Ii avec beaucoup d’ attention, & fans la moin- 
dre prevention, le Commercium Epiftolicum, & le petit 
Livre (4) qui encontient ? Extrait. Jai via la Se 
cieté Royale les Papiers Originaux des Letters du Com- 
mercinm; une petite (c¢) Letrre €crite de votre main 
aM. Newton; & l ancien Manufcript ( 4) que M, New- 
ton envoya au Docteur Barrow, & que M. Foxes a 
publié depuis peu. 








wa 


(a) In his Letrer dated Feb. 26.1715-15 jd vet, and Printed ar the 
end of Raphfcn’s Hiftory of Fluxions. 
Printed in the Philof. Tranf. N. 342. and in Tome VIL 2. 
Fournal Literaire, 
_(¢)} Dates 17 March, 1693. and Printed at the. end of Raplan's 
Hiftory of Fluxions, 
(4) Entituled analy: per Series mumera germinorim tahaiiy:. 
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De cout cela jen infere, que fi on dre a Sa difpure 
routes les digreffions Cirangeres, il ne s'agit que de 
chercher fi M. Newton avoit le Calcul des Fiuxions ou 
infinitéfimal, avant vous, cu fi vous l'avez eu avant 
lui. Vous l’avez publié le premier, il eft vrai; mais 
vous avez avoué auili que M. Newton en avoit laiffe 
entrevoir beaucoup dans les Letters qu’il a écrites & 
Mi. Oldenbourg & aux autres On prouve cela fort a 
long dans le Commmercivm, & dans fon Extrait. Quel> 
les {on vos Réponfes? Voila ce qui manque encore au 
Public, pour juger exatement ¢@e I’afaice. 

Vos amis attendenc votre réponfe avec beaucoup 
dimpatience, & il leur femble que vous ne fauricz 
vous dilpenfer de répondre. finon 4 M. Xeéi/l, du moins 
a M. Newton luiméme, qui vous fair un deffi entermes 
expres, comme vous verrez dans fa Lerrre. 

Je voudrois vous voir en bonne intelligence. Le 
public ne profice guere des difputes, & il perd fans 
reflource, pour bien de fiecles, toutes les lumieres que 
ces mémes difputes lui dérobent. 

Sa Majefté a voulu que je linformaffe de tout ce 
qui s’eft paflé entre M. Newton & vous, Je lai-faic de 
mon mieux, & je voudrois que ce fut avec fuccés pour 
Yun & pour l'autre. 

Votre Probleme aéié refolu fort aisément en peu 
de tems. Plufieurs Geometres a Londres & a Oxford 
en ont donné la Solution. Eile eft générale, car elle 
séiend a toutes fortes de Courbes, loit Geometriques, 
foit Méchaniques. Le Probleme eft un peu équivoque- 
ment propofé: mais je croi que M. de Moivre ne fe 
trompe pas, en difanr, qu'il faudroic fixer lideé dune 
fuite de Courbes. Par exemple fuppofer qu’elles ayent 
Ja méne Sodtangeante pour la méme Ab{ciffe ; ce qui 
conviendra non feulement aux Sections Coniques, 


mais a une infinite d’autres tanec Geometriques que 
* Me- 
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Mechaniques. On pourroit encore faire d'autres fuppoii- 
tions pour fixer cette idée. 

Je vous parlerai une autre fois de Ja Philofopie de 
M. Newton. 11 faut convenir auparavant de la Methode 
de Philofopher, & diftinguer avec beaucoup de foin la 
Philofophic.de M. Newton, des confequences que plu- 
fieurs en tirent fort mal a propos. On attribué a ce 
grand homme bien de chofes qu'il n’admet pas; coms. 
me il l’a fait voir a ces Mefficurs Francois qui vinrent 
A Londres, 4 Poccafion de la grand Eclipfe. — 

Je fuis avec cout le refped poffible 

A Londres |e Monfieur, votre ec. 
de Mars 1716. 

N.B. Mr. TAbbé Conti fpewt fome Hours alfo in 
looking over the old Letters and Letter Books kept in the 
Archives of the Royal Society, to fee if he could find 
any thing which made either for Mr. Leibnitz, or againft 
Mr. Newton, and had been omitted in the Commercium 
Epiftolicum Collinii & aliorum.: bat could find nothing 
of that kind, 








A Letter of M. Leibnitz to i. L’ Abbe’ Conti, 
in Anfwer to the former. 


Monfteur, Hanover ce 14. d’Avril, 1716. 
Our ne vous faire attendre, je vous dirai par advance 

que jai répondu d’abord a l’honneur de votre 
Lettre, & en méme tems a celle que Mr. Newton vous 
a écrites & jai envoye le cout a Mr. Remond a Paris, 
qui ne manquera pas de vous Ie faire tenir. Je me 
{uis fervi de cerre voie, pour avoir des temoins neu-. 
tecs & intelligens de notre Difpute: & M. Remond en 
fera encore part A d'autres. Je lui ai envoyé en méme 
rems 
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cems une copie de votre Lettre & celle de Mr. Newton; 
Aprés cela vous pourrez juger, fi la mauvaife chicane 
de guelques uns de vos nouveaux Amis membarrafle 
beaucoup. 

Quant au Probleme dont quelques-uns parmi eux ont 
voulu refoudre des cas particulicrs, pour ex fixer, 
difentils, les idées; il y a de iapparence qu'ils fe feront 
jettez fur des cas faciles: car il y en a dans les Cour- 
bes Tran{cendantes, auffi- bien que cans les ordinaices ; 
mais il sagit d’une folution generale’ Ce Probleme 
neft point nouveau. M. Jean Bernoulli Ya deja pro- 
pofé dans le mois de May des Aes de Leipfe 1697, 
p2tt. Ec comme M. Fatio méprifoit ce que nous 
avions fait; on en repeta la propofition pour fui & 
pour fes femblables, dans les ACtes ce AZsy 1709. p. 204. 
ii peut fervir encore aujourd'hui a fair connoitre a 
quelques: uns, s’ils fone allez aufili avant que nous en 
Methodes: & en attendant qu’ils trouvent le moyen 
de parvenir 4 ia folution génerale, ils pourront effayer 
ce quils peuvent, en fixant les idees fur un cas parti 
culier, qu’on leur propofe dans le papier cy-joint. Sa 
folution vient encore du méme M. Bernzudii, Ainfi vous 
aurez la bonté de ne pas vous rendre trop tér aux in- 
finuations de ceux qui nous font contraires; comme 
lorfqu’ils vous font a croire que notre Probleme leur ¢croit 
aifé. Je {uis avec zele, Monfieur Votre cc. 


Problema continens cafum fpecialem Problematis genera 


lis de invenienda Serie Curvarum, quarum qualibet fit ad 
aliam Seriem Curvarum perpendicularis. 


Super 
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Super rvedta AG tan- 
quam axe, ex puntto A con- 
fiructis Curvis quotcunque 
gualis ef— ABD, ejus 
naturé ut radius ofculi ex 
fingulis fingularum Curvarum 
punétis B edudtus BO feee- 
tur ab axe AG in Cis Da 
ta femper conflanti ratione : 
ut nempe fit BO ad BC at 
M adN. Conftruende jam 
funt Trajectoria qualis of ENF, priores Curvas ABD 
fecantes ad angulos redtos. 





Thus far this Letter. Mr. Letbuitz firft propofed che 
general Probleme to M. /’4blé Conté in thefe words; 
Trouver une ligne BC D,qui 
coupe a angles droits toutes A 
les courbes a une fuite de- 
terminée dune mime gendre; D 
par exemple, toutes les Fly rs 
perboles AB, AC, AD, qui B 
ont le meme fommet ec le 
meme centre; ‘S cela par une 
voye generale And in the Acta Eruditorun for Oéfe- 
ber, 1648. p.470, 471. he calls the Curves in this 
determinate Series, Curvas ordinatim datas, © pofftione 
datas, & pofitione ordinatim datas. And by all this, 
the Series of Curves to be cut is given, and nothing 
more is to be found, than the other Series which is 
to cut it at right Angles. But Mr. Leibzitz being 
told that his Probleme was folved, he changed it into 
a new one, of finding both the Series to be cut an 
the other Series which is to cur it. And the particu. 

Eeceece lag 
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lar Probleme propofed in this Letter is a {pecial Cafe, 
not of the general Probleme firft propofed, as it ought 
to have been, buc of this new double Probleme. And 
the firft part ot this double Probleme (viz. by any 
given property of a Series of Curves to find the Curves) 
is a Probleme harder than the former, and of which a 
general Solution is not yet given. Mr. Lesbaitz in a 
Letter to Mr. Fohn Bernoulli, dated 16 December, 1694, 
and pubiithed in the Ada Eruditorum for Odfober 1698. 
p. 471, fet down his Solution of the Probleme, when 
the given Series of Curves is defined by a finice Equa- 
tion, expreffing the relation between the Abfcifs and 
Ordinate. The fame Solution holds when the Equa- 
tion is a converging Series, or when the properry of the 
Curve to be cut can be reduced to fuch an Equation, 
by the Analyfis per Series numero terminorum infinitas. 
But Mr. Leibnitm was for folving the Probleme without 
sonyerging Series. 


1V. Pars 
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IV. Pars reliqua Differtationis De Potentia Cordis, 
Authore Jacobo Jurin, M.D. & R. Socie- 
tatis Soc. 


Theorema Ul, 


NZ ex Machina cavh inaqualiter contradtili, ABCD, 
aqua per Machina contrattionem exprimatur, Motus a- 
gua ex orificio A profilientis aquatur Summe Fattorum ex 





Setlionibus gquibufvis tran[verfis omnium aqua filamentorum 
AB, AC, AD3 fingulis ductis in longitudiues & velo- 
sitates refpectivas. 


Demonftratio. Loco filamentorum aque, concipiatur 
Machina tubis minimis, inzqualiter amplis, AB, AC, 
AD, in orificium A definentibus, cota conftare. 

‘Eft aque Motus in quovis tubo xqualis fection 
cuivis ipfius tubi, dudte in velocitatem aque peg fe- 
Ctionem iftam fluentis, & longitudinem tubi, per Z4cor. 3. 

Eeeceee 2 De 


4 
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De Moin Aquar. fluent. Proinde Summa Motuum a- 
quz.in omnibus cubis fimul fumptis, five Motus aquz 
ex Machin orificio prorumpentris, xqualis eft Summzx 
Fa@orum ex omnium tuborum five filamentoram aque 
fectionibus, ductis in longitudines, & velocitates, ref- 
pectivass Q &. D, 

Cerol. 1. Motus aqux effluentis minor eft Facto ex 
orificio A, yelocitate aqux exeuntis, & longitudine fi- 
Jamenti aque omniiiny longitimi. EG enim FaStum ex 
orificio & velocitate aque efucntis, xquale Summe 
Factorum ex fectionibus filamenrorttin finguiis dudtis 
in velocitates refpe‘tivas; & Summa horum factorum, 
dudta in longitudinem filamenti omnium longiffimi, 
major cfl quam Summa corundem du@orum cujufque in 
fuam longicudinem. 

2. Morus Aqux sxquatur Facto ex orificio A & 
velocitate aque excuntis, ducto in longitudinem ali- 
quam mediam inter longitudines filamentorum longiffi- 
morum & breviflimorum: vel aquatur Facto ex quan 
titate aque dato tempore effluentis, & Jongitudine me- 
dia pradiG’, applicato ad tempus illud datum. 

3- Si Machinz plures fimiles aqua plene fimilirer 
contrahantur, five equabili velocitate media, five inxe 
quabili, fimilicer tamen in omnibus Machinis audi, vel 
imminura ; Motus, quo aqua ex Machine cujufgue o- 
tificio prorumpit, rationem haber compofitam ex ra: 
tione quadruplicaté. Siametri cujulvis homologs ipfus 
Machin, & reciproci temporis ratione, quo peragitur 
Machinz contractio : vel rationem compoficam, cx rae 
tione ponderis Machinx, vel molis agua, five Machin4 
contentz, five ex eddem expuitte, ratione cjufdem pons 
deris, vel molis, {ubtriplicatd, & ratione temporis reci- 
proca. 


Prollems 
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PROBLEMA. 


Invenire Potentiam Cordis. 
Sit p==Pondes Ventriculi finifri, five quantiras 
Sanguinis cidem ponderi xqualis. 

S == Superficies interna ejufdem, 

{== Longitudo media filamentorum Sanguinis ex 
codem prodeuntium. 

5 == Sectio Aorte. 

g == Quantiras Sanguinis Ventriculo finiftro con- 
tenth. 

t == Tempus, quo Sanguis ex Corde expellere- 
tur, fublata Arceriarum & Sanguinis prace- 
dentis refiftentia. 

v = Velocitas yarigbilis, qua Sanguis ex Corde 
profiliens per Aortam flueret, fublata refi- 
flentia. 

x == Longitudo variabilis Aorte a Sanguine ex 
Corde effluente percurfa. 

z= Tempus, quo longitudo » percurricur. 

Inde velocitas media variabilis Sanguinis Ventriculo 


contigui, five media velocitas ipfius Ventriculi = ~~. 
Mozus Ventriculi (per Theor. 1. Cor 2.) == p xe. 
Motus Sanguinis effluentis (per Theor, 2. Core 2) == 5 v 


x1 ++ x. 
Horum Summa, five Potentia Ventriculi = sux 


£ +--d-+- x, Eft autem v= a Unde per Methodum 


Newtonianam inverfam, elicitur Porentia Ventriculi = 





= x f= +-1, Sed cum 2==1, erit sx = q. 
an i toni — eV Pe 4] 
Hine Potentia Ventriculi = -> x—-+y5 +4 
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Simili ratione invenitur Potentia dextri Ventriculi 
q 
4 y Fp tryg, 
~~ x Stie + r . 
Literis autem Grecis cadem fignificantur in dextro 


Ventriculo, qux Latinis in finiftro. 
Hinc tota Cordis Potentia 


me txftgtetitite QEL 


Si ponatur 
p == 8 unc. Avoird = 13.128 unc. cub. 
wm 4 = 6.564 
S ==1o0 une. quadrat. 
== 10 
£—=2 une, 
AmIt 


qg==2 unc. Avoird. = 3 . 282 une. cub. 
$==0.4185 une, quadrat. Ex Keillianis Experi- 
o == 0.583 mentis. 





t= 0.1" 

Erit Potentia Ventriculorum xqualis motui ponde- 
rum fub{criptorum, nempe, Jib. une. 
Ventriculi finiftri —- 9.1 
Ventriculi dextri —_— _—— 6 +3 
Cordis totius 15-4 








Quorum ponderum ea eft velocitas, qua percurratur 
longitude uncialis fingulis minutis fecundis. 

Cor. 1. Quoties Pulfus fic celerior; aut minuitur 
refiftentia, auc Potentia Cordis augetur, aut minor foli- 
to Sanguinis copia fingulis contractionibus ex Corde 
expellitur. 

2. Si Pulfus folito tardior fiat; necefle eft, vel auge- 
atur refiftentia, vel Cordis Potentia minuatur, vel ma- 
jor Sanguinis moles ex Corde ejiciatur. 


3. Auda 
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3. Aud refiftentid, neceffario vel Fulfus retarda- 
bitur, vel augebitue Cordis Potentia, vel Sanguinis 
quantitas folito minor ex Corde exprimetur. 

4- Imminuta refiftentia, vel Pulfus acceleratur, vel 
major Sanguinis copia quaque Syftole ejicitur, vel Cor- 
dis vires minuuntur. . 

5- Auctis Cordis viribus, neceffario vel augebitur re- 
fiftentia, vel Pulfus accelerabitur, vel plus Sanguinis ex 
Corde ejicietur. 

6. Viribus Cordis imminutis, vel minuatur necefle 
eft refiftentia, vel Pulfus tardior fiat, vel minus San- 
guinis ex Corde exprimatur. 

7. Cum minor Sanguinis moles ex Corde projicitur ; 
vel acceleratur Pulfus, vel Cordis vires minuuntur, 
vel augetur refiftentia. 

8. Gum plus Sanguinis ex Corde exprimitur; vel 
Pulfus tardior fiet, vel augebitur Cordis. Potentia, vel 
refiftentia minuecur. 

Schol. «. Ventriculorum fuperficies internas, cum 
faG@u difficillimum videatur, ur accurate determinene 
tur, auc etiam ratio habeatur imminutionis, quam in- 
ter contrahendum patiuntur, contenti fuimus. prxter- 
propter xftimare : cum five eafdem-12, five & unciis 
quadratis fingulas aquales flatueris, perparva . repe- 
riatur Potencrarum facta.mutatio. Quod etiam obfer- 
vari poterit de longitudine media -filamentorum Sangui-: 
nis. Preterea differentias, qua Arterix ambx, earum- 
que rami proximi 4 Corde progredientes, {e¢tione au- 
gentur, uc xftimactu  pergifficiles. & pene - infenfiles, 
negligimus. Alioqui effet Cordis Porentia .tantillo 
minor ftatuenda, quam que fupra definita eft. 

2. Determinavic Vir Celeberrimas,- Jacobus Keillius, 
velocitarem sanguinis, refiftentid tubmora, ex Corde ef 
fluentis, eam circicer, qua percurrantur pedes o + fingu- 
lis-minutis. fecundis. Ponic. vero ille .celeriracem San- 

guinis. 
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guinis per totam Syftolem «quabilem, quam nos infig- 
niter inequalem fieri, & perpetim a Syftoles initio re- 
tardari fupra oftendimus: Hane fi cui definire libue- 
rit, fubfticuenda eft, in quarta Aquatione {upra pofita, 
Potentia Ventriculi proxime inventa, & ipfi x valor 
quivis tribuendus, ut eliciatur v, five velociras eidem 
refpondens. Ita, cum initio Syftoles fir x =o, fub 


finem vero x ==-L, determinatur inde ea Sanguinis ve- 


s 
locitas initio Syftoles, qua pedes 147 in fine autem 
qua 4%, minuci fecundi {patio percurrantur. Pariter in 
dextro Ventriculo: velocitas Sanguinis initialis -pedes 
circiter 10%, ultima vero 3 pedes eodem temporis 
{patio conficiet. 

Adhibuimus ha@enus cam Hypothefin, qua Mutculi 
Cordis Ventriculos conflituentes Mortum omnem, quo 
adiguntur in contractionem. Momento temporis conci« 
piunt. Quod fi ponamus Motum iis communicari non 
unico quidem Momento, fed tantillo tamen temporis 
fpatio, quod cum tora Syftoles duratione comparacum 
rationem obrineat admodum exiguam 5 erit Cordis Po- 
tentia paululo major flatuenda, quam que fupra decer- 
minaca eff. Si vero flatuatur ifle Motus, procedente 
Syftole, in ratione :emporis augeri; eric torus Morus 
in fine Syftoles acquifuus duplo major quam fupra 
pefu mns, ubi nulla refittentia Sanguini ex Corde pro- 
fluenti objicitur: Ubi aurem folita adeft refiftentia, e- 
rit idem quintuplo major; quod infiruto calculo facile 
patebit. Pari ratione porerit calculus nofler ad aliam 
quamlibec Hypothelin, qua Ventriculorum Motus in 
duplicara vel fuperiori quavis ratione temporis augea- 
tur, accommodari, Totrentia vero in fine acquifica fue 
prapofua clicietur longe mejor, nempe ex ratione du- 
plicaja Potentia tripla, ¢x triplicata quadrupla, cx qua. 
druplicata quintupla, & fic in infinitum. _ 

Nobis 
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Nobis autem videtur fecunda Hypothefis, qua Ven 
triculi parvo admodum temporis {patio Motum om- 
nem concipiunt, exteris longe verifimilior, Quum ne- 
cefle fic, uc aliquid temporis impendatue ad Motum 
quemlibet generandum; neque videatur adeo tarde in- 
crefcere Ventriculorum Motus, ut non celerius augea- 
tur, quam fecundum temporis rationem. Motus enim 
Mufculorum imperu folo Fluidorum quorumcumque, 
que ex Sanguine proveniunt, perfici nequir ; quum Bra- 
chio alterutro Motum exerere poffimus Motu Sangui- 
nis per vala Corporis univerfa profluentis longe majo- 
rem. Relinquicur ergo, ut Mufculorum fibre Ventri- 
culos Cordis coniticucntium, rarefcentid quidam liquo- 
rum in eafdem influentium, in Motum impellancur. 
Hexc autem, quoties vim magnam concipit, plerumque 
fubita eft, & fere inftantanea. Adde quod Ventricu- 
Jorum Motus fecundum hanc Hypothefin longe minor 
eflicitur, quam in tertid. Non folet autem {apientiffi- 
mus Artifex, Rerum Conditor, in operibus fuis plus 
Virium adhibere, quam quantum fufficit ad finem pra- 
pofitum confequendum. 

Czxterum five admittatur ifta Hypothefis, five alia 
quzcunque ex fupra dictis verior cenfeatur, poterunt 
omnia Corollaria noftra eodem jure ex Problemate de- 
duci. Que utrum aliquid acjumenti afferant ad Mor- 
borum Hiftoriam explicandam Medico fagaci confide- 
randum permittimus. Facile autem ex Morbi cujufque 
Natur {ciri poterit, utcum audta fit vel imminuta re- 
fiftentia. Augeri vero credibile eft vel imminui Cor- 
dis vires audtis vel imminutis Mufculorum reliquo- 
rum viribus; quamvis aliter ftatuiffe video VirumCe- 
leberrimum, Laarentinm Bellinam, 


Ff eft Theovems 
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Theorema \Il. 


Totus Motus vefiftentia, que Sanguini ex Corde erums 
penti durante Syftole objicitar, five totus Motus, qui San- 
guini pracedenti Cr Arteriarum tunicis communicatur, toti 
Cordis Potentia quamproxime equalis eff. 

Dew. Peracta Cordis Syflole, qu pars Aorta & 
Arterix Pulmonalis Cordi proxima eft, perftat plena 
Sanguine per totam Syftolem Arteriarum. Nec enim 
patitur earum fabrica & nexus, quo Cordi conjunc 
funt, ut tunicis in fee penitus collabentibus tote oc- 
cludantur, neque poteft earum cavum Sanguine vacare. 
Alioqui enim, contrahentibus fefe reliquis Arteriarum 
partibus, Sanguis iifdem contentus retro in-vacuum im- 
pelleretur motu, & inutili & motui Sanguinis naturali 
contrario. Tum etiam Valvulz Semilunares non ten- 
derentur verfus Ventriculos, adeoque Sanguis ex Auri- 
culis in Ventriculos expreflus, etiam in Diaftole Cordis, 
in Arterias protruderetur. 

Hinc patet Sanguinem proxime ex Corde expulfum 
Syftole peradé immotum in Arteriis perfiftere, adeo- 
que tum omnem Ventriculorum Motum excepiffe, tum 
eundem totum partim Sanguini antecedenti, partim tu- 
nicis Arteriarum communicaflee @, EE. D. 


Theorema \V- 


Motus, qui. in Syftole Cordis commuricatur Sanguini 
precedenti, eft ad Motum tunicis Arteriarum communica 
tum, at tempus Syftoles Cordis ad tempus Diajfoles quam 
proxime. 
~ Dem. Quum. Sanguis per vafa Corporis univerla, 
fi partes Arceriarum Cordi propiores exceperis, xqua- 
bili curfu deferatur ; neceffe eft, ut tum Motus affridtu 
Sanguinis ad vaforum latera deperdicus, tum Motus 


Sanguini redditus a Syfole five. Cordis five. Arteria- 
ram 
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rum, 2qualibus temporibus eequalis fic. Qui autem. 
Motus a Syftole Arteriarum Sanguini communicatur, 
idem eft prexcife, qui prius a Cordis Syftole Arteria- 
rum tunicis fuerat impreflus, cum Arterix eodem im- 
petu quo diftradte fuerint etiam refticuantur. Er 
Syftole Arteriarum cum Cordis Diaftole duratione con- 
venit. Unde patet Propofitum. Q@. £. D, 

Cor. Si ponamus cum Viro Doctiffimo Facobe Keillio, 
Syftolen Cordis peragi tertid parte temporis inter Pul- 
{us binos intercepti ; eric Motus Sanguini preecedenti 
communicatus cotius Potentiz Cordis pars tertia: Mo-« 
tus vero Arteriis communicatus prioris duplus, five 
duz partes tertix totius Cordis Potentiz. 


Theorema V. 


In diverfis Animalibus Potentia Cordis rationem obtinet 
compofitam, ex ratione quadruplicata Diametri cujufvis ho» 
mologe Animalis, c ratione inversa temporis, quo Cor 
contrahitur : vel rationem compofitam, ex ratione ponderis 
vel ipftus Cordis vel integri Animalis, ratione ponderis 
ejufdems fubtriplicata, C» ratione temporis reciproca. 


Facile demonftratur vel ex Corel. 3. Theor. t & 25. 
vel ex Potentid Cordis Problemate prxcedente definira, 

Cor. 1. Si ponatur Cordis Potentiam rationem obtinere 
ponderis vel ipfius Cordis, vel integri Animalis, vel San- 
guinis copiz in toto Animali; erit Animalis longitudo. 
in ratione temporis, quo Cordis Syftole perficitur, five 
in ratione inversd frequentie Pulfuum. 

2. Si ratio longitudinis integri Animalis major fuerit 
ratione inversd frequentie Pulfuum, necefle eft ma- 
jor fit ratio Potentiz Cordis ratione ponderis ejufdem. 

Schol. Quum conftet Experimentis Pucrorum Pulfus 
non. effe tanto frequentiores Pulfibus Virorum, quanto 
Pueri Virorum longitudine fuperantur, concludendum 

FEEEPEL 2. eff, 
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eft, vi fecundi Corollarii, Potentiam Cordis Virilis ma- 
jorem obtinere rationem ad Potentiam Cordis Pueri, 
quam eft ratio ponderum. Et par eft ratio in czxteris 
Mofculis, Nam fi Corporis robur rationem ponderigs 
fequeretur, poflent Pueri xqualia itincrum {patia eodem 
tempore cum Viris conficere. 

Simili ratione ac Motum Sanguinis ex Ventriculis 
Cordis erumpentis ope fecundi Zheorematis determina- 
vimus, poterit quoque Urinz Motus ex Urethra pro- 
fluentis determinari. Nempe fi ponatur Urethrz & Ve- 
fice longitudo 12 unciis xqualis, & biax uncia Urinz 
minuti fecundi {patio emittantur. erit Motus Urinz 
effluentis zqualis. Motui ponderis libre 1 >, quod uns 
cialem longitudinem fingulis minutis fecundis percur- 
rat- Quoniam vero Urina non folis Vefice Urinariz 
viribus contractivis, fed etiam Diaphragmatis & Mufcu- 
lorum abdominalium ope in fubfidium vocata, expelli- 
tur, nequit Vefice Potentia ex Motu Urinz profluentis 
xftimari. 

Hee tu, Vir Dodiffime, equi bonique confulas rogo:. 
ipfe autem ut diutiffime valeas, utque exiftimationem 
tuam, & ipfam Artis Afculapix dignicacem ufque ut 
hactenus fecifti, infigniter tueri pergas, ac magis in- 
dics magifque extendere, idcirco ex animo voyeo, quia 
publicam ad falutem pertinere arbitror. 


Calendis Fanuarii,. 
1714. 


V. Neva 
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V. Nova Methodius Univerfalis Curvas Omnes cue 
jufcunque Ordinis Mechanice defcribendi fola da- 
torum Angulorum er Reétarum Ope. Per Co- 
lin Maclaurin in Collegio Novo Abredonenfi 
Mathefeos Profeffore. 


‘Nter innumera fublimiaque Magni Newtoni inventa, 
quibus Geometria ampliffime ditata in immene 
fam excrevit luculentiffime Cognitionis molem, Con- 
ftruGtionem exhibuic Curvarum Mechanicam, poft Enu- 
merationem Linearum Tertii Ordinis, ad finem Opti. 
ce editam, arduo fummi Viri ingenio dignam; qua 
fimpliciorem & fimu! adeo Univerfalem aliam exhibuic 
Nemo, Methodum vero fuam ad Curvas Tertii Or- 
dinis puncto duplice carentes, aut eas altiores Ordinis 
pundto multiplice defticutas, non extendic; carumque 
defcriptionem Problematibus Geometrix difficilioribus 
annumerandam pronuntiat. Atque hinc in {pem venio 
Methodum fequentem, qua Curve Geometrice cujui- 
cunque Ordinis, licet punéto duplice aut maultiplice 
quovis defticute, conflruuntur, non fore Geometris in- 
gratam. 

I. Line primi Ordinis ipfe funt ReG@e; que in 
uno folo puncéo fibi mutuo occurrere poflunt. Lineze 
f{ecundi Ordinis funt Sectiones. Conice;, que in pluribus 
pundtis quam duobus a re@ta quavis fecari non poffunc. 
Be vero omnes fecundum Lemma 21. Lib. 1. Princip. 
D. Newtoni fic conftrui pofluns; Circa. data duo punta 

CxXs 
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C & S moveantur Anguli dati 
MCR,USN; ira ucCrucum 
CM SL concurfus femper 
ducatur per ream indefini- 
tam pofitione datam A E; tune 
crurum aliorum CR & SN 
concurfus in P defcribet Lie 
R __neam fecundi Ordinis feu Se- 

ctionem Cenicam. 

I]. Moveatur ut prius Angulus MCR (v- Fiz. 2.) 
circa datum pundctum C; Angulus vero dacus LN Q 
femper percurrat Angulari fuo puncto N reciam datam 
AE, ita ut crus N Q fem- 
per tranfeat per datum 
punctum S. 1. Si con- 
curfus crurumCR & SN, 
tum pundtum Q ducatur 
per ream infinicam A B, 
concurfus crurum CM 
& NL deferiber Curvam 
lineam = Tertii Ordinis 
punctum duplex haben 
tem in C, 2. Reliquis 
manentibus, fi crurum 
CM&WNE concurfus 
(vide Fiz.3.) ducatur per 
reCtam indefinitam A B: 
concurfus crurum GR 
& SN in P defcribec 
Curvam Tertii Ordinis 
punctum duplex habentem in S. 








Exem- 
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Exemplum Cafus rx. Sine 
anguli MCR. LNS red, 
(vide Fig.4) & AE, DB, CS 
parallelz ; fint quogue SA & 
SD normales refpective in re- 
das AE & DB; fitque SD — 
28 A. Hifce pofitis, & SD fit 
minor recta CS, Curva fecun- 
dum regulam Cafus primi defcripta, erit Parabola No- 
data cum Ovali, Speciei 68ve Curvarum D. Newtons: 
Quod fi SD= CS, Ovalis evanefcit. & nodus . evadit 
Cufpis, atque Curva defcripta erit Parabola Nesliana feu 
{emicubica ; Si vero fit SD major quam CS, erit Cur- 
va Parabola punctata Campaniformis Specici 6g”. 
Ili. Moveantur Anguli da- 
tiR MT, KNL, ita ut pun- Ky Rr 
ctaM & N -percurrant rectas | 
indefiniras BM, DN refpedcti- 
ve ; & cruraR M, KN femper 
tranfeant per data punda C 
& S. Si primo Crurum M T 
& NL concurfus Q_ducatur 
per rectam indefinitam AQ; 
tunc concurfus crurum MR 
& NR in P defcriber 
lineam Quarti Or> 
dinis punéta duo du- 
plicia habentem, alte- 
rum in C alrerum 
vero in S. Sed fee | 
cundo fi crurum MR 
& NK (vide Fig. 6.) 
concurfus  ducatur 
per rectam indefini- 
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cam AQ; tune concurfus crurum MT & NL defcri- 
bet Lineam Quarti Ordinis puncto duplice caren. 
tem. 
iV. Quod fi in primo caf hujus Conftructionis (v. 
Fig. 5 )reGe CMR, SNK, una coincicant cumCS; 
tunc pun@a C & § evadunt fimplicia & Curva eric 


Tertii Ordinis abfque puncto duplice. Exemplum. Sine 
rez BM, AQ.DN, fibi 


mutuo parallel atque om- 
nes perpendiculares in CS. 
Sint quoque Anguli RMT, 
K N Lrecti, & fi fecundum 
regulam primi Cafus def: 
cribatur Curva, Crura 
CMR, SNK una coin- 
cident cum CS; & hac 
conftructione defcribi pof- 
func Curve D. Newtoni 
10, 11,20, 21, $0, fecundum varias poficiones pun- 
ctorum C & S refpectu trium rectarum BM, AQ, 
DN Omnes vero hz Species puncto duplice carent. 

V. Linex vero Quarti Ordinis qux punctum triplex 
habent fic conftrui poffunt. Sint tres rex AQ, BN, 
DM pofitione datz ; fint etiam AnguliQ.CT, SNM 
& NML dati & invariabi- 
les; percurrant puncta N & 
M rectas BN &D M, ita 
ut crus NQ_ femper tran« 
feat per datum punctum 
S: Revolvatur QC T circa 
C ita ut concurfus crurum 
CK, SN percurrat tertiam 


ream AQ; tunc concur. 
{us 
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fus crucum CT, ML deferiber Lineam Quarti ordinis 
pun@um triplex habentem in C. 

VI. Oftendi quo pacto Lince Quarti Ordinis def- 
cribi poffunt, que pun@um triplex habent aur duo 
duplicia; Aliz que unicum habent pundtum duplex 
fic commode defcribuntur. 
Sint tres rect ut prius po. 
fitione date, AQ, BN, 
DM, dentur etiam Angu- 
li SNK, SML, RCT; 
fint pundta N, M & S fem- 
per in eadem recta linea ; 
Moveantur pun@a N& M 
ut prius per rectasB N, DM; 
Si concurfus crurum CR, 
NK ducatur per retam indefinitam AQ, tunc con- 
curfus crurum C T, M L deferibet Lineam Quarti Ordinis 
habentem punctum duplex unicum in C. Hx vero dux 
ultimz Propofitiones novas Methodus fuppedicant lineas 
Tertii Ordinis deferibendi, tum qua pun@a duplicia 
habent, tum qux iis deftituuntur ; Ex vero in brevi 
hoc Methodus Noftrz fpecimine funt omittende. 

Vil. Maneant Anguli at- 





que rele ue in Prop, Til. L Rove 
Concurfus vero nunc rec- S 
tarum MT, NK ducatur P | 

per indefinicam reflam AQ 5 | 

& Concurfiis crurum MR M 


&NL defcriber Lineam Q 
Quinti Ordinis pun@um K ST 
BA 





quadruplex habentem in &. 
Habeo etiam alias Me- 
thodus curvas defcribendi 
Quinti Ordinis, quez pun@um habeat triplex, duplex, 
aut duo duplicia, vel nulla nif pundcta fimplicia ; fed 

Gggggegg hee 
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hee fifficiant ad fimplicitatem &. univerfalicatem Me- 
thodus demonftrandam. Notandum vero in f{pecialibus 
fimplicioribus: Angulorum & reCtarum circumftantiis, 
Lineam. aliquando migrare in. curvam ordinis inferioris. 
quam in Prop. explicatur ; Imo fingulx Propofitiones 
Methodus fuppeditant particulares, curvas aliquas ore 
dinis cujufcunque inferioris defcribendi, 

VIII. Propofitio Gencralis. Sumancur ad libitum Reétx 
in eodem plano ubicunque pofitz, quarum fit-numerus 
(#) ut BN, ER, F T. Sumantur etiam ad: libitum 
alix rete ut D M, GL, & HK ec, quarum fit numerus 





(m). Sint Anguli CNR, NRT, RTQ ee. atque 
anguliS ML, MLK, LK Q e@c. invariati, dum pun~ 
Ga angularia N, R, T, M, L, K,  percurrant rectas 
indefinitas BN, ER, FT, DM, GL, HK; Ducatur: 
concurfus crurum TQ & KQ per rectam indefinitam 
AQ; Invenire ordinem curve quam concurfus cruris: 
SM ‘cum aliqua rectarum CN, NR, RT, TQ de, 
ex. gr. cum RT, perpecuo tanget. 

In Serie relatcum CN, NR. RT, TQ ee. deno- 
tet s numerum rex RT, cujus concurfu cum $M 
Curva eft defcribeada, 4 CN inclufive; qui in hoc cafu 
eft ternarius; erit-Curva-ordinis quem exprimic nume- 

rug 
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tus.sm--s-t-n-l-1: unde incafu quem figura defig- 
nat, cum $= m == # = 3 erit Curva ordinis 16" 

In his defcriptionibus Rectas folummodo atque An- 
pulos dari poftulavimus; fed facilius {pe fimpliciorum 
Curvarum ope complexiores defcribuntur ; arque Pro- 
pofitiones his non minus Univerfales huc pertinentes in- 
veftigavi: Eas vero-cum harum demonftrationibus ut- 
pote prolixis imprafentiarum omitto; Eafd.. poftea 
publici juris facturus, fi luce non videantur hae Geo- 
metris indigna. 


VI. Extract of a Letter of the Reverend Mr. William Rice, 
Rector of Caerleon spon Usk, to Charles Williams B/q,. 
giving an account of an ancient Roman Infcription lates 
by found there. With fome Conjec#ures thereon, by the 
Reverend Dr. John Harris, S.7. P. and R; S. S. 


Sir,.. 
A Perfon laft Week being at Plow in a Clofe near 
the Bank of the River Usk, which the Ancients 
called Z/ca, (which glides by us about a quarter of a 
Mile off and in fight of this Town.) came thwart a 
Stone, and finding Letters thereon, took it up whole; 
*tis about a Yard in length, and about three Quar- 
ters broad I went to the place, and took a true 
Copy thereof, which | here make bold to fend you. 
There was underneath it fome feeming Oblong Square 
Sepulcher of Stones, rude in order. A little further 
in:thae Clofe, where that River wears oue the Land, 
there was, fome time before, a large Earthen Por caken 
out of the Bank by the River-fide, which had therein 
the Scull and Bones of fome Perfon, by fome thoughe 
to be a.Child Murther’d 5 Bur 1 rather conjecture it a 
Roman Urn. 
Caerleon, March vt Tour humble Servant, 
L717. William Rice. 


a. 
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D M 
G.VALERIVS.G.F 


GALERIA.VICTOR 


LVGDVNI.SIG. LEG.HIAVG 
STIP. XVII. ANNOR XLV.CV 
RA.AGINT.AMNIO.PERPITVO.B 


Sir, 

This ancient and fair In{cription confirms what others 
have found hereabouts; and what Camden and other 
Hiftorians fhew us, viz. That the fecond Reman Legion 
called Augufa, brought into Britain by Claudius Cafar uns 
der the Condu@ of Vefpaftan, was placed here at Z/ca 
ot Cazr Legion, by Julius Frontinus, in order to awe the 
Silures: And that General obtained feveral Victories over 
them and their Neighbours in feveral places hereabouts. 

There feems to be nothing of Moment or of difficulty 
inthis infcription; but Vidéor Lugduni: Waich as I think 
we have no ground from Hiftory to refer to Lyons in 
France, {o | guefs that Expreffion may be thus accounted 
for. The River Luzg is famous in the Neighbouring 
Parts; and as Dyvas or Ly hath been faid to fignifiea 
Town ia the Ancient &ritih Language; and that Dex 
doth alfo ferve to exprefs a Hillor Lowa as we till call 
it; (which | think isderivea from the Britifh alfo) proba- 
bly Lueduni here may expref{s iome Town or Hi'l near the 

River Luge; and fince there is a Place called to this Day 
Euckton, on the fide of the River Luge in Herefordhire, 
pethaps that may bid faiz co be the very place where 7“a- 
éerius obtained the Vidtory perpetuated by this In{cription. 


FIN id %s. 
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I. De. Maximis ¢ Minimis que in motibus Core 
porum Coicftinm occurrunt. 


A NTE Xeplerum Afironomi univerfi, per tot re- 
tro {ccula, Vianetarum motum circularem non 
aufi {unt in dubium vecare, ex praconcepra, ut 

videtur, ia figura Circuli nefcio qua perfectionis Idea. 

Keplero autem Inventori debetur ca qua nunc utimur 

Theoria, nempe quod Corpora ceelefiia Solem ambiunc 

in communi orbium Ellipticorum Foco fitum, ea lege ut 

Arez Temporibus proportionales radiis ad Solem du- 

Cis defcribantur. Sublimiorem vero -poftulat Geome- 

triam, ad oftendendum quam ob caufam hoc ita fe ha- 

beat, quodque alicer effe non poffit. Hoc in fempiter- 
nam celcberrimi D. Newtoni Profidis noftri gloriam re- 
fervatum eft. 

Hujus vefligiis infiftens, Corollaria quedam exhi- 
buit eximius Mathematicus D. 4dr. de Moivre R.S.S. 
in Philof: Tranfadl. N° 352 edita; Theoremata {cil pa- 
rata, quibus determfnantur Velocitates five Momenta 
Motus tam veri quam apparentis circa Solem, ficut e- 
tiam accefstis vel recefstis 4 Sole, in dato quovis dato- 
rum Orbium puncto, Deinde ut Theoriam fyftematis 
Planetici penitius excoleret, ope corundem Tueorema- 
tum,: dictorum Momentorum Momenta perfcrutatus eft, 
oftendicque quibus in orbium punctis fiant Afaxime 
harum Velocitatum mutationes, idque Solutionibus fa- 
cilirate & concinnitate preftantibus. 

Sit ABP Orbis Planecx Ellipticus, AP Axis Tranf- 
verfus, C B Semiaxis conjugatus, $ Sol, Q Focus alter 
Ellipfecs. Per S ducatur SM ipfi CB parallcla: & 
eric pundctum M_ in quo Aftsxima cum velocitate cre- 

{cic 
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fcit vel decrefcit diftantia a Sole, & SM==A ce 

Si vero capiatue SL media proportionalis inter Se- 
miaxes AC, CB, erit pundtum L in quo Maxime fit x- 
quatio Centri, ut vocant ; five ubi mous anpularis fit 
xqualis medio Motui: Quod fi Eceentricitas non ma- 
jor fit quam in plerifque Planetis, BL=-!BM quam 
proxim?: Ef vero SL=WVWACLIATSC. 





P SHK ¢G @ A 
Si quexratur pun@um N, in quo fit Maxima mutatio 
Velocitatis moits realis in Curva, Problema Solidum 
ef. Ett enim »NS=4AC—-2NQ ad 3NQ-AC 
ut AC?—CS=-CB* ad NQ?*; adeoque fi posatur 
AC=s, CB=c & NQ==y, habebitur axquatio vi 
aay -recy— acco. Qua refoluta erit y five NQ 
diftantia pun@i quefiti N ab altero Ellip{eos foco, In 
Orbibus autem parum Eccentricis, quale: {unt Planeca- 
rum, fi fat CD—SQ, & juncte AD xqualis ponatur 
AK, erit reliqua pars Axis KP=-N S diflantix puncti N 
% Sole quamproxime. Si vero Orbis fucrit Parabo ica 
erit SN ad SP ut 5 ad 4, angulufque NSP erie 
°, 8’ fere, cujus Sinus eft } Radi. 

At Punctum O, in quo motis apparentis five angu- 
laris acceleratio Plancre defcendentis, vel retacdatio 
* afcenden- 
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afcendentis Maxima fit, hoc modo obtinebitur. In AC 
capiatur GG=;AC, ac fat anguius CSF 30 gr, due 

aque SF xqualis ponatur Cx, ipfique GE ft GG 
zqualis. Dico, fi diilantia SO fiat xqualis ipfi P H, 
quod in puncto O proveniet Maxima mutatio motus an- 
gularis Pianetz in Orbe Elliprico ABOP gyrantis; 
eo feilicet in Orbis loco fecundx differentie squatio- 
uia centri Planeta repericntur Maxime. Ett autem 
SG=5AC—VzAC-+55Q" Quod fi Orbis Parabo- 
fica fucrit, ue in Cometis, fiec SO ad SP ut 8 ad -, 
angulufque OSP fier 4°. 24'f, five cujus Sinus fit 
ad Radium ut+“7 ad 1. 

Denique Minima cum Velocitate mutatur dire@io 
Tangentis Orbitx in puncto R, fi fiat SR sxqualis dua- 
bus tertiis Axis majoris AB. Quod fi Eccentricitas $C 
minor fuerit quam >PC, Minimum hoc non locum ha- 
bet, fed decrefcit femper hee Velocitas quacum revoi- 
vitur Tangens, ufque in ipfum Aphelions quemadmo- 
dum fe res habet in omnium Planetarum motibus. Ne- 
que etiam in orbe Parabolico obtinet, ob Axem ejus 
in infinitum protenfum. 

Hee omnia demonftrancur, juxta precepta Dottri- 
nx de Maximis & Minimis, ex Theorematis predicts 
in N° 352 exhibitis, quz quidem hac occafione revi- 
fere Lectorem curiofum non pigebic. 


Il, Apologia 








II. Apologia D. Brook Taylor. 7 VO. & RS.Soe. 
contraV.C J. Bernoullium, Math. Prof. Buflica. 


vinerre terendo, quam odiofas contentiones -bi- 

re ucifcendo. Verum cum paticntia noflra pro 
ignavid hab.cur, filentium pro conteflione crimiais, && 
nuperam calumniam jam nova fequitur contumelia, om- 
nino reipondendum eft, ne nobis ipfis ceefle videa- 
mur, In Epiftola pro emincnte Mathematico D. J Berno- 
ullio Adtis LipSenfibus An. 1716. inferta, plagii reus 
fiftor (equentibus verbis: “ Hoc nihil novi eft in qui- 
“ buidam Anglis, qui fibi folis licere pucant, alioram 
* inventa tanguam {ua inopuné afurpare; quando ipfi Ho- 
 mine(que Veoique invocant, ubi vident, vel falcem 
* videre arbitrancur Extraneos in {uorum !nventa mas 
“nus inferre Exempla funt quorundam, uct Chey- 
“nei Des Hayes, Zaylori, aliorumque, qui palfim in» 
“ wentis Bernoullii fant uft altenr{que, vel nulla prorfus 
«© facta mentione Autoris, vel ”.-—Palam eft ab ipfo Ber- 
noullio promanafie banc accufationem. Nam in Adtis 
Lipfienfibus An. £718 ‘ per filium fuum faretur fe res 
ipfas 1n sila epiftola contentas quoad maximam partem ami~ 
co alicui perfers fife. nvidiam equidem pradictx ca- 
lumnix A fe amovere follicité ftudet, arque cransferre 
in vicarium illum fuum, cum ipfe proficerurc, fe won ap- 
probare que in alios durius ditta cenferi poffunt*. Sed 
admodum imperfecta eft hac purgatio. Nam caium- 
niz {unt qu durits dicta vocat. Ait fe dié?a illa non 
approbare: Sed improbafle necefle fui. Teitimonium 


Pee & concordix fludiofo fatius efice icjurias 








1 Pag. 261. 2 Pap. 262. 
iiiiii denique 


( 956 ) 

denique eft pro fe teflantis: Aucorem illum anonymum 
citafle oportebat, ut cum ipfo agere liceret: Sed is ad- 
huc latitar. Quam veré aurem & ex animo fe durins 
dicta non approbare videatur, conftare quodammodo po- 
teft ex fequentibus, qua de me ipfe profert, proprio 
fuo nomine, nulla ufus perfond: ‘‘ Yaylorus Geometra 
“infignis & acutus, qui ad profundiora noftra feliciter 
“ penetravic, tefle ipfius libro de Methodo incremen- 
‘torum, probé fentiens impeditam nimis Analyfeos 
“ fraternx prolixitatem, camque in compendium contra- 
“here, ac fimul generaliorem nonnihil reddere volens, 
“* tantam rei affudic obfcuritatem ( qua in aliis quoque 
“ brevitacem affectans impensé delectari videtur) ut du- 
“ bicem quenquam fore etiam inter .perfpicaciores, qui 
“ ubique & hic imprimis mentem viri affequatur, imo 
* etiamfi aliunde rem cognicam habeat. Ur jam nihil 
“ dicam de ipfo calculo, pro more ejus, concifo qui- 
“ dem & contracto, fatis tamen adhuc longo & intri- 
“caro, fi quis fingula ejus capita minucim perfequi 
* velic; praterquam quod cum Fratre meo ad tertias 
** quoque fluxiones excurrat” 3. Sit fané liber ille 
meus nonnihil obfcurus: Difficile eft in re feré nova, 
& ab ufu communi aliquantulum remota, non efle ob- 
{curum. Sed maximé ob{curum oportet effe librum, in 
quem illa omnia veré dicancur. Et fi veré dicantur, 
tamen fine ull omnino causa talia dixifle, ab inge- 
nuis moribus prorfus alienum eft, & mera contumelia. 

Sed audio Bernoullium de exordio conquerentem qua 
nuper ufits fum, in folutione problematis Leibnitiani in 
Tranfatonibus Philofophicis eaita. Szylum acriorem: 
reprehendic quam virum bene moratum deceat, item 
nimium conremptum.Extrancorum. Quaz liberius ef- 
fatus fum, hee funt: “ Si nondum viderine [ fautores 


a 





3 AG. Leipf£ An. 1718. M. Jan. p. 18: - Me eces 
Leibnitii } 
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Leibnitii ] quomodo ex illa” [ex anteriori nempe fe~ 
lutione generali] “ xquationes fint deducendx, id pro 
“ fecto illorum impericix tribuendum crit” *. Hee 
fateor pauld durius fonant; fed fi ad caufam attendas 
contumelia vacant. Faurores Leibnitii (non omnes in- 
telligo, fed Bernouilium tantum, & Socios ejus anony- 
mos nobis infenfos, ) univerfos Anglos indigné tra@a- 
runt. Solutionem illam generalem cum non intellige- 
rent, derifui habebane: In injuriofos & derifores me 
liberius explicui; contumelia non eft. Sed ubi ille 
contemptus Extraneorum >? Neminem ego nominatim 
citavi: De Faucoribus Leibnitii fam foltim locurus. Sed 
abfic ut omnes defignatione illa omnino intelligerem 
quocunque modo caufx Leibnitii faventes; tanquam 
ipfe cauiz Neutoniane eflem tam pertinaciter addidtus, 
ut alios omnes odio habeam. Sed  controverfia ifla 
Neutonum inter-& Leibnitium nihil ad me. Solos in- 
tellexi Fautores illos qui in Anglos effent infenfi, qui 
me nominatim calumnia provocarunt s Bernoullium ite- 
rum dico quem Frincipem agnovi caufx iftius, foci- 
ofque ejus anonymos vel veros vel fictos. Hexc a- 
pertius dico, ne alii de noftra in alios contumelia im- 
merito querantur, In immerentes injuria efict, in Ber- 
noullium non eft. Sed ad fuperiora illa redeo. 

Plagii accufor, tanquam inventa Bernoullii, aliorum, u- 
furpafiem ut mea. Exempla proferat, dabitur refponfum. 
Plura fané tractavi cum alits communia; fed inventis 
alienis {um minime ufus ut meis. Propria ubique fum 
ufus Analyfi, ( fi foperimetrum excipias, de quo po- 
fica dicetur ;) ut nullo modo dici poifit me alios frau. 
dafie. At Autores nominafie oportebat, unde artem 
hauferam. Tanta me quidem tenet reverencia illu 
firium nominum, Hugenii, Hofpitalii, Varignonii, Leib 








4 Traof. Phil, N° 354. 
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nitii, aliorum, ut nefciam an ex hac parte non pecca- 
verim, cum mihi ipfi decfle videar, cui tantos viros 
citafle temper fuiffet ernsmento. Nimia fortafle igna- 
via erat, quod de rebus cum eflem maxime follicitus, 
hiflorias rerum penitus neglexerim. Sperabam tamen 
me in tantx fraudis fulpicionem incidere non potuifie, 
cum iluftriffima tantorum virorum opera eam facile 
detegerent. Que cum Bernoullio communiter tracta- 
vi problemata, func. de Funicularia, de Centro Ofcil- 
lationis, & de ifoperimetris. In cucbus primis fum 
propria omnino ufus analyfi; in Ifoperimetro ufus fum 
analyfi Autoris Jacobi Bernoullii, Viri 4 rebus Marhe- 
maticis optimé meriti, cui debitos nunc perfolvo ho- 
nores. Solutio noflra problematis de Centro Ofcilla- 
tionis, cum amiicis meis communicata eft ufque ab ini- 
tio Anni 1712. ut teftes poflum cirare epiflolas autc- 
graphas Keillii noftri; Liber item nofler erat penes So- 
cietatem Regiam, & cam omnibus fere noftris Mathe- 
maticis communicatus, ufque a menfe Aprilis Anni 1714. 
quod hic monitu neceflarium duxi, ne & Solutioncm 
illam fibi vindicee Bernoullius; cujus Solutiones > dux 
extant codem Anno editz; quarum potterior cum no- 
{tra, quoad principia, tam miré conlentic, ut jurares 
ab codem homine effe utra{que inventas. Materia de 
Hoperimetris excogitata primum eft 4 Jacobo Berno« 
ullio, ficur jam innuimus. fjus extat Solutio cum Ana. 
lyfi, in Adiis Lipfienfibus Anni 1701. Extra Analy- 
fis fratris in Commentariis Regix Scientiarum Acade- 
miz Anni 1706. Extar & Solutio in Libro noftro, 
De eadem materia Commentarium nuper edidic Ber. 
noullius in Actis Lipfienfibus Anni 1718. proximi & 





cee, 

5 Altera in A&. Lipf M.Jun. In Comm: Reg. Sc Acad. M Ang atre 
6 P.16. & feq. Has igitur aliafque ob rationes af um ag. cinime wie 
debor, &c. p. 18, q » aus agere minime vis 
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Ibi, ne actum agere videatur, non meis folummodo, 
verum etiam fraternis folucionibus malevolus detrahere 
agereditur; fratri prolixitarem ’, mihi obfcuritacem ° 
objiciens. De novis illis inceptis nihil non magnum ? 
pollicetur; & ope cujufdam principii, ab uniformitatis lem 
ge, quam nemo hucu{que obfervavit, petiti, rem totam 
pene fine calculo. nullo labore abfolver. Sed nefcio 
quo fato fit, ut in hac materia de Ifoperimetris, Ber- 
noullius Deos omnes femper offendat iratos. Nam pri- 
mo, priflina illa Analyfis ejus a capite ad caleem quafi 
unum aliquod vitium maximum conftituit :. Secundo, 
quod tancum jactitat Principium, a lege uniformitatis, 
quam nemo hucufque obfervavit ( fic enim ftrenuus af- 
firmat ) peticum, 4 me olim obfervatum eft: Denique 
quam hic ranquam novam exhibet Analyfin, cota me- 
ra fraterna eft. Analyfin enim confltituunc Precepta, 
juxca qux deinde inflituitur calculus; qui non Analy- 
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7 Nullos hic offendet LeSor fcopulos, quos objicit operofa Fratris analy- 
fis. atque differenttarum tertiacum éricas ac [pinas, quibus undique obfp- 
tam ibi fentit viam, in noftca methodo nullas percip'e:. Nec fearris 
calculi prolixitatem, nec Taylori obfcuritatem aque ing! atam ac moleftam 
fibi metuendam habear, p. 18 quam Frater per operofifimam fuam analy- 
fix elicuit, p- 23- non tantum ea, que a fratre mea guondam propos 
fica magna pompa, nec minori conata G labore foluta fuere, ego ex fola lege 
uniformitatis folvi citra calculam analyticum, &, 

8 Vide Not. preced.— item que ex p. 18. jam funt dsferipta. 

9 ———‘xtus confidam, publicum ei gratiam habituram, quod occaGo mi- 
hi exciterit, ta‘ia nunc divulgandi, que forté cum mulis aliis in {chedis 
meis perpecud manfiffent {.pulta, quamvis recondite Geometria fines nom pas 
rum prolatura, p 19. quod ibi ex incuris pretervifam reparabo hic wove 
folu:ndt modo, qui fingulasi facilitate expedit problemat., non tantiia: omnia 
gue cde Hoperinecsis propofucrat Frater, fed & insumera alle iltis cfhinia, 
ib.—- pe cujufdam principis ab unifor :itatis h.ge, qearm nemo buculque ob- 
fervavit, petitiy ex iola Figure infpectone, ec live ullo pene calculo aquae 
tiones pro curvis quafitis fponte veluc fe offerentes Haram elicam, &e. ue 
in Not. 7. attam agere minimé videbor fia hoc argumenco pew fe difficili 
viam monftrem & rationes brevem, planam, claram, & focilem. qua qui 
que medio: ri quoque inge io preditus ad vericares tas abftrutiorss ( son 
fide aliorum, ted) gropriis oculis {peCtundas pervenice pofi., ita nempe, 
at, &c. af in Not. 7. 
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fis eft, fed inftrumentum Analyfeos. Preceptis femel 
pofitis, quivis facilé calculum inftituit, more quifque 
fuo, hic prolixius, ille magis concinne, prout unicui- 
que faverit Minerva. Negandum non eft, Bernoul- 
lium calculum tandem concinnafie, & reddidiffe elegan- 
tiorem fed tamen in Analyfi fraterna fecit, non {ua: 
Nec dubitandum quin frater, adhuc fi vixiffet, rem red- 
didiffet non minus illuftrem. Analyfin diximus in pre- 
ceptis contineri ; pracepta vero {unt omnia fraterna. 
Nam quod curve quxfite arculum minimum, tanquam 
ex tribus lineclis elementaribus compoficum contempla- 
tur, vel ipfo fatente '° a fratre eft: quod ex data lon- 
gitadine arculi iftius minimi queric rationem differen- 
tiacum Ordinatarum in Lemmatis fuis, 4 fratre eft: 
quod rationem eandem denuo quzrit, faciendo ut fit 
areola nafcens, ex FunGionibus ( ut vocat _) compofi- 
ta, vel maxima vel minima. a fratre eft: quod deni- 
que ex duplici illa expreflione ejufdem iftius rationis 
xquationem colligit qua curvx quxfite natura definia- 
tur, 4 fratre eft. Sed hxc Solutionem conftituunt. Er- 
go Selutio mera fraterna eft. Dixi me olim ufum effe 
Principio illo, quod tanta cum oftentatione fibi arro- 
gat Bernoullius: Ex eadem una pagina, en duo exem- 
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Jo Utar pro hoc, ut ipfe fecit in faa Analyfi, contemplatione arculi 
minim, &c. p. if. 
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transformavi. Videtis, credo, quam feliciter penecra- 
verim ad profendiora Bernoullii. An hee obfcura dicet ? 
Ad primam jam partem promiffi pervenio, ur o- 
flendam priftinam illam Analyfin Bernoullii effe omni- 
no corruptiffimam. Primo per fubfticutionem fais ris 
diculam, ex profantivritas fuis ne{cio quibus peticam, 
zquationem #/ x A RO=@w x Apw transformat in hane 
FOX A? F=ow x Aros quod in cafu particulari (nem- 
pe quando fundtiones funt ut quadrata ordinatarum ) 
huc redit, ut fine fimul FOxRO=pexpo & FUx 
PF=@99xX7g~ 3 unde confit PF: RO: rp: pw Sed 
hoc impoffibile eft, quoniam eft vel PF2RO ~pw- 
aro, vel PPoROcpw orp; quorum neutrum cum 
analogia expofita conetiari poreft. Nam fi P Faro 
“pwr, per Analogiam etiam erit pape ( propter 
P F2XkU) contra hypothefin, vel fi P FORO O pacer, 
per Analogiam etiam crit rptpw; contra hypothefin 
Secundo parum {cienter fingit curvaturam in F effe ad 
curvaturam in‘g ficut eft pO ad FO; cum nihil in hac 
tota Aaalyfi fic quod privilegium illud vindicet pun@o 
0. potius, quam alio cuiliber puncto w in arculo minis 
mo FOQw  ubivis fumpto. Nec fané Curvedo tam ri- 
dicule 
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dicule vule xfiimari. Tertio nimis imperité facie 
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fimum eft, vitiofiffimis hice prmeipiis perfeQiffimam 
ailieavic conciufioncm. in problemate prime dico ; 
nam in fecundo cit taliam parencam magis digna pro- 
jes = Erroces Gerss ulin ve eres & exoleros F. expos 
fuiffe puraris, Non ata eft; ipfe enim hac haber: 
“ Cmnia dadum f-pojita accurate rurfas exewiende ad [rm 
“werd examinis truticm rvecivi ') Norendum aus 
* tem Solutionem print prebsematis in ichediaimate 
* meo Sommeniarits 2ea0 p.2.5 inlesco. redtifine fe 
 pabere” Exzores eizo {uos jam denuo adopra- 
vie. Unde ioraiic nunc qucret aliquis, Quo jure hic 
primas fiti in fublimiori ilia Anaiyfi cam obitinaca am- 
bitione arcoger 2 Uc nemy fit qui in illa aliquid profe- 
cerit, quin continuo accuferur ad profundiora Bernoulli 
penetrof ? : Unde conftet verum efle, quod quidam 
nuper afficmavit, regulas excances in libro de Analyfi 
infinité parvarum 4 Bernoullio emanafic '*? Quod lau- 
des Exccllentiflimi Marchicnis Bofpialii fini fuo Prae- 
ceptori tribuendx? An hic fit idoneus qui alios do- 
cuerit regulis diff rentiandi differcntias *? 2 Cum multis 
aliis, que figillatim enumerare non eft opus. Sed iflis 
reipondeat qui volet: nos in hifce diucus non moramur. 
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tr Pag 16, 12 Pag 17, 13 Pag. i8. vide etiam Ep. pro Em. 
Math. & feripta ipfius Bernoslli paffim. 

14 Concedit 20. Marchionem de ? Hopital calcu'um iftum intellexiffe, 
nec ignorat, Jluteitfimuim hune virwm eundem 4 Ce!. Bernouliio didiciffe: 
atque minime ipfom fugit, reguias in ciGto libro [ de “nalyfi infinué parvas 
rum ] extantes A Cl. Bernouilio promansfle. 2G. Lip! An 1719. p. 464. 

15 Dum inverea conjici poteft, illum cum Da. Newto-o ab initio in 
ifto errore hafifle, dosec tandem literati fuiffert ufu calculi differentialis, & 
vegulas diferentiands dffcrentias a Cel. Bernoulhe edotli effint. ib. p. 465. 
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Res ipfas expofui, peroratione non utor; fharum e 
aim tedet. Nec fi quidquam regefferit Bernoullius, 
ulterius refpondere necetle habebo. A contumeltis nos 
femel vindicare & jus & ratio poftulat; ulterius non 
expedit. 





Hl. An Account of the Impreffion of the almoft En- 
tire Sceleton of a large Animal in a very bard 
Stone, lately prefented the Royal Society, from 
Nortinghamfhire. Sy Dr. William Scukely, 
M. D. and R. S. Soc. 


WAVING an Account from my Friend, Robert 
Darwin, Efq; of Lincola’s-Inn, a Perfon of 
Curiofity, of an human Sceleton (as it was 

then thought ) imprefs’d in Stone found lately at the 
Rev. Mr. fobs South's, Rector of Eljffon near Newark, 
Nottinghamfbire, 1 was defirous of a Defcription of it, 
for the Entertainment of the Royau SoctgrTy, and 
have at length procured the Stone it felf for their Re- 
pofitory, where fuch remarkable Appearances are beft 
preferv'd, and defervedly valued. It cannot but be mat- 
ter of Regret, that fo confiderable a Rarity, the like 
whereof has not been obferv’d before in this Ifland (to 
my knowledge) fhould be maim’d and imperfect, yet 
we may content our {elves if enough be flill vifible to 
favour a Conjecture of what it has been. The Stone 
it felf is a blue Clay Stone, the fame as (and un- 
doubtedly came from) the neighbouring Quarries of 
Falbeck, or thereabouts, upon the Weftera Cliff of the 
long Tract of Hills extending quite through the ad- 
jacent County of Lincoln. Ic lay, timeout of mind, 
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at the fide of a Well near the aforefaid Mr. Souti’s 
Farfonage-Houfe, where is had ferv'd for a Landing: 
place to thofe that drew Warcr; but upon removal, 
the Under fide exhibiced this unufual Form, and was 
accordingly raken notice of by that worthy Gentleman, 
and laid up ia his Garden for Curiofity-fake Where 
the remaining part of the Stone, which contain’d the 
Upper part and Continuation. of the Secfetox, or that 
which was the other fide, and tally’d with it, may be, 
is now uiterly unkaown: but upon view, [ am per- 
fuaded, it cannot be reckon’a Human, bar feems to 
be a Crocedil: or Porpoife. bere are Sixteen Vertes 
bra of the Back and Loyns very plain and dillin&, 
wich their Procefiss and intermediate Cartileges, Nine 
whole or partial Ribs of che Left-fide, the Os Sucram, 
Thum in fite, and two Thigh-Benes difplacd a little, 
the Beginnings of the 77bia and Fitela of the Right- 
Leg; on one Corner there feem ta be the Veftizia of 
a. Foor with four of the five Toes, and a little way 
‘off an entire Toe, now left perfect in the Stone: there 
are no lefs than Eleven Joints of the Tail, and the 
Cartilages between them of a White Colour diftin. 
guifhable from the reft. We fhould impofe upon our 
Senfes, to queftion, whether thefe be the real Reliques 
of an Animal; for the very Bones themfelves are now 
to be feen as plainly, as if preferv'd in an Egyptian 
Mummy ; a very little while ago, the Society had a 
Draugit of a Crocodile, tho’ a {mall one, found af 
ter the like manner inclos'd in Stone, from a Quarry 
in the Mountains of upper Germany. i fuppofe the fame 
Reafon accounts for both-and all the ref of thefe 
Kind of. Foflilss and { pleafe my feif in an ocular Es 
videace, and {fo great a Confirmation of whac I had 
the Honour to prefent to the Royal Society, in a late 
Dileour(c, where I hinted ata Solution of fome ob- 

vious 
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‘vious and remarkable Phanomena, in the external Face 
of the Globe, confequent to its Formation, as fer fortk 
in the Afcfaic Account; and of fome Changes ic ful 
fer’d at the univerfal Catacly/m, and Proofs of. that 
great Cataltrophe of the animal and vegetable World ia 
Plants, Shells, and Parts of living Creatures found in 
Rocks and Quarries. 

its remarkable, that all the Srone- Pits about the 
Country whence this came, abound with prodigious 
Quantities of Shells, and the like, and the. greatcft 
part of the Subftance of the Stone is a Compofition 
ofthem. There are many Accounts of them in tlie 
Tranfactions, and this Stone has many Shells of dif 
ferent kinds in it. Sir Alans Sloan has a tihh-Sceleton, 
amongft his immenfe Treafure of Curiofivies, found 
near this Place, given by the Duke of Atlin’. If 
we look upon a Map of the Country, and obferve 
the Liscolnfhire Alpes which \-fpoke of before, how 
they run 50 Miles North and South, and on the Weft 
fide are fteep and rocky, we may fee the Reafon why 
thefe Quarries fhould be fo flufe with them; for ic 
is juft to-conccive, that upon retiring of the Waters 
of the Deluge ‘from the Superficies of this Country, 
into the Eaftern Seas, chele heavy Bodies met a fuil 
ftop, and were intercepted by chis Cliff, which has re- 
tain’d {uch vaft Quantities of them ever fince: whilft 
thofe which fell upon common Mold are moftly rotten, 
and now loft. 

Sir fase Newton's Doétrine of the Attraction of the 
Particles of Matter, according to the Quantity of tts 
Solidity, Proximity, and Surface, efpecially that it is is- 
finitely greater in the point of Contact, upon whicl 
depends-its Cohefion and all the Varieties of Phyfical 
A@ion, will eafily dire@ us to a Notion of Petrifa- 
Gion. We learn how a proper Degree of Heat or Cold, 
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Moifture, Motion, Refi and Time, promote this Pria- 
ciple, from the common Experiments of Chryftalliza- 
tion and Freezing even before the Fire, and in many 
Chymical Mixtures. Whence we cannot be ignorant 
of Stone growing in the Quarries gradually, not by 
any fancied Vegetation, tho’ there is fomething like ic 
in Corals, but generally by Appofition of Parts to 
Parts, as is notorious in the F/wors of fubterraneous 
Grotts and Caverns. So that we have no reafon to 
doubt but what was Clay, Sand, or Earth 3000 Years 
ago, may now be Stone or Marble, according to the 
Proportion of Concurrence of {uch mentioned Caufes. 
This.wili perfuade us that the now barren and rocky 
Plains of the Countries of Syria, India, and Arabia, 
are owing to Natural Caufes, as well as an immediate 
Curfe of God for the Difobedience of its ancient Pof= 
{effors his peculiar People, becaufe the fame is obfer- 
vable of the famous Countries of Greece and Africa, 
warm Regions fo renowned for Fertility in antiene An- 
thors. Wherefore there may be fome likelyhood in 
the Opinion of thofe who think that in many Ages the 
whole Face of the Globe may become one great Rock. 
Dr. Plott, in his Natural Hiftory of Oxfordfbire, gives 
an Account of a Zumulus, now a perfect Mount of Stone: 
and upon St. Vincent’s Rock near Briffel are Eortifica- 
tions now become folid Cliff I remember, about fix 
Years ago, Mr. Ralph Widdrington, Brother to the Earl 
of that Name, fhew'd me many human Bones taken 
from whole Sceletons, with Brittifh Beads, Chains, I- 
ron Rings, Brafs Bitts of Bridles, and the like, which 
were dug up in a Quarry, near the Seat of the Fami- 
ly, at Blankney, Lincolnfbire; which very probably was 
plain Mold, when thefe old Corpfes of the Britons 
were interrd; and fince then I {aw many human Bones 
and Armour, with Reman Coins, Filule, &c. found in 

a Stone- 
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a Scone-pit in the Park at Hur fusion, Norfolk; belong. 
ing to Sir Nicolas LEffrange, in whole Cuftody they 
now are, which were conjectured to have been buried 
in Earth after a. Battie. From whence we may judge 
ica vulgar Miftake, when in the Ruins of old Caftles 
and Walls, we admire the Tenacity of the Mortar, and 
are apt to praife our Anceftors, for an Art which we 
fuppofe now loft; when doubtlefs the Strength of tire 
Cement is owing to the Length of Time : and in future 
Ages our Modern Buildings may obtain the fame Judg- 
ment. 

From all which Inflances, T only defire to infer the 
antient flate of thefe Cliffs, where this Sceleton was, and 
Shells are daily found, intimately mixt in the Subfance 
of the Stone, to have been formerly of a fofter Con- 
fiftence, capable of admitting them into its Bowels, and 
to have immur'd them as part of ic felf; and that Earth 
which is now manageable by the Plough, may poflibly 
in time affume the fame Denfity, at leaft very little 
below the Surface; for in this very Cliff the upper 
Strata are yet Clay, growing harder as deeper. What 
Creature this has been, for want of a Natural Hiftory 
of Sceletons, well worthy the Endeavours of this So- 
ciety, we cannot pofitively determine; but generally 
find the like to be amphibious or marine Animals. 
Why fuch rather than many others, fhould chance to 
be thus entomb’d, may be thought, becaufe they were 
able much longer than Terreftrial Animals to live in 
that World of Waters, even till they began to abare 
and fall away into their deftin’d Recepracles; fo that 
while the Bodies of the reft {oon perifhing, were cor- 
rupted, and their Bones feparated and difpers’d much 
earlier; thisSceleton, with others of its like, fell entire 
into the Fiffures of this Bed of Clay, which has fince 
turn'd into Stone, and made this noble Monument and 
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LV. 4 curious Deferigtior of the Strata obfery'd 
in the Coal-Mines of Mendip i Someriete 
fhire; bemg a Letter of John Strachey Efq; to 
Pr. Robert Welfted, M.D. and R.S. Soc. and 
by hit communicated to the Society. 


time fince promifed you, relating to the difference 

‘ Strata of Earths and “inerals found principally in 
the Coal-Mines in my Neighbeurhoed. For the bet- 
ter Hlufiration whereof, | have inclofed a Draught, 
which you muft fuppofe the Section of a Coal Coun- 
try, and to take in about Four Mile from the North. 
Weft to Souch-Eait, and may be appiied to the Veins 
of Coal as they lye at ParéagdomCouray, and likewife 
at Bifhop-Sutton, which laX Place is near Sty, bur in 
the Parith of Cher Aagua in this County of Somerfer, 
For Difcovery of Coal, they firft fearch for the Crop, 
which is really Coal, tho’ very friable and weak, and 
fometimes appears to the Day, as they term it; or 
elfe for the C//f, which is dark or blackifh Rock, and 
always keeps its regular Courfe as the Coal does, ly- 
ing obliquely over 1c. For all Ceal lies theiving like 
the Tyle of a Houfe, not perpendicular nor horizontal, 
unlefS ic be broken by a Aidge, which is a parting of 
Clay, Stone, or Rubble; as if the Veins by fome vio- 


lent Shock were disjainted and broken, to as to let 
in 


/ Now fend you the Obfervations which 1 fome- 
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in Rubble, cc. berween them. The Obiiguity or 
Pitch, as they term ic, in all the Works hereabout, is 
about 22 Inches ina Fathom; and when it riferh to 
the Land is called theCrop, but inthe North Baffeting. 
In che Works near Stony, and Jikewife at Faringdon it 
rifeth to the North Weft, and pitcheth to the South 
Eat; bue the farther they work to the South Weft, 
the Pitch enclines to the South; and é contra, when 
they work towards the North Eaft. So likewife they 
obferve. as thcy work to the South Weft, when they 
meet with a 2idz it caufeth the Coal to trap ap, that 
is, being cut off by the Afdz, they find it over their 
heacs, when they are thro’ che Ride: bur on the con- 
trary, When they work thro’ a ridg co the North Eaf, 
they fay ic traps dora, that.is, they find ic under their 
feet. 

Coal is generally dug in Valleys or low Grounds. 
The Surface in chefe parts is mofily a red Soyl, which 
under the firt or fecond Spitr degenerates into Mala 
or Loom, and often yieldsa Rock of Reddifh Firefoxe, 
till you come to four, five, and many times to twelve 
or fourteen Fathom depth, when by degrees it changeth 
to a Gray,. then to a Dark or Blackith Rock, which 
they call the Coal Clives. Thefe always lye thelving 
and regular as the Coal doth... But in thefe parcs they 
never meet with Fire/one over the Coal, as at Neweajile 
and in Staffordfhire. - Thefe Clives vary much in Hard- 
nefs, in fome places being little harder than Mal or 
Loom, in others fo hard as that they are forced to fptit 
them with Gunpowder: So likewife in Colour, the 
top inclining to red or grey, but the nearer to Coal 
the blacker they grow; and wherefosover they meez 
with them they are fure co find Coai under ther. 
But to their difappointment ‘tis not always worth the 
the digging. ‘The firft or uppermolt Vein at Sites 


oe 
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is calied the Stinking Fein Je is tard Coal fc for Me- 
chanick ufes, bue of a fulphurous Smell. About five 
Fathom and half, feidom more than feven Fathom une 
der this, lyes another Vein. which from certain Lumps 
of Stone mixt with ic like a Capt sortaum not Inflae 
mable, called Cats-bead, they ca‘l the Cathead Veia. 
About the fame Depth under this again lyes the Zhree 
Coal Pein, fo called becaule it’s divided into three dif- 
ferent Coals; Between the firft and fecond Coal is a 
Stone of a foot, in fome places twe feet thick; but the 
middle and third Coal feem placed loofe on each other, 
without any feparation of a different Matter Thefe 
threc Veins beforeementioned arc fometimes work d in 
the fame Pic: But the next Vein which !-am going to 
mention is generally wrought in a feparate Pit; for tho’ 
it lyes the like depth under the other, the Cif between 
them is hard and fubject to Water; wherefore 1 have 
reprefented a Pic funk thro’ the three Upper Veins at 
A. and another funk upon the three Coal Veins only at B. 
and {fo ifthey fink on any of the lower Veins they go 
more to the North Weft. See Fig. Tab. U1. 

Next under the three Coal Veins is the Peaw Vein, {o 
denominated becaufe the Coal is figured with Eyes re- 
fembling a Peacock’s Tayl, gilt with Gold, which Bird 
in this Country Diale& is called a Peam. The Clif 
aifo over this Vein is variegated with Cockle-/hells and 
Fern Branches, and this is always an Indication of this 
Vein, which, as I before hinted, is always fearched 
for about 15 Fathom to the North Weft of the former. 

Under this again between five and fix Fathom lies 
the Smith’s Coal Pein, about a yard thick; And near 
the fame depth under that again the Shelly Vein: And 
under that a Vein of xo Inches thick, which being 
licele valued, has nor been wrought to any purpofe. 

Some fay there is alfo another under the laft, but 
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that has not been proved within Man’s Memory. At 
Faringdon they have the fame Veins, which, as 1 am 
informed, agree in all Parts with thofe of Bifhop-Sutton 
before-mention’d. But as Faringdon lies four Miles 
Soucth-Eatt from Bifhop-Satton, fo, in the regular Courfe, 
they would lye a Mile and £ deeper than thofe at Sat- 
ton. But as in fact they are dug near the fame Depth, 
it follows there muft be a Zrap, or feveral Traps down, 
which in all muft amount to that Depth between the 
faid Works: 

Between Faringdon and High-Littleton the fame Veins 
feem to retain their regular Courfe ; but at Littleton 
their undermoft and deepeft Vein is the beft Coal, 
which at Faringdon proves {mall. 

On the other hand, in the Parifh of Stapton=Drew, 
to the Norch.Eaft of the Coal-Works at Swtton afore- 
faid, about a Mile diftanc, and in the true Courfe 
with thofe at Swttow, the fame Veins are found again. 
But here they wind a little, and their Courfe or Drift 
rans almoft North, and they dip to the Eaft; which 
Winding is attributed to Ridges, which the Workmen 
have met with on both Sides, and have occafion'd them 
to difcomtinue the Work that way. At Stamton they 
have little of the Red Earth or Malm on the Surface, 
but come immediately to an /ron.Gritt or grey Tilen 
Stone, which is a Foreerunner of the Coal-Clives; in all 
other Matters they agree with the Works near Stowy: 

In the fame Parifh of Stantes Drew, a little to the 
Eaftward, they have another Coal-work, but the Veins 
are in all refpects different from the former. Their 
Drift or Courfe is to the Eleven a Clock Sun, as they 
term it, they Pitch to the Five a Clock Morning, and 
rife to land; confequently to the Five a-Clock Evening- 
Sun. They have feveral Veins, but as yet only three are 
thought worth working. The uppermoft about chree 
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Feet thick {mall Lime-Coal. The next is about three 
Fathom under it, about two Feet and an half thick, 
fit for culinary Ufes: the undermott is about the like 
Depth under the former, only 10 Inches thick, but 
good hard Coal. 

At Clutton, about two Mile from thefe latter, in the 
{ame Drift, viz, almoft to the South Eaft and by South, 
thefe laft Veins appear again. The “urface here is red, 
and fo continues to ten, and fometimes to fourteen 
Fathom, and in other refpeats agree with the laft-men- 
tion’d Works at Stazton-Drer. 

At Burnet, Quren-Charlton, and Brifleton, they have 
Four Veins which Pitch to the North nearly, and 
confequently the Drift lies almoft Eait and Weit. The 
Surface is red land generally to the Depth of four or 
five Fathom. The uppermoft is from three to fix Feet 
thick at Brifleton, but lefs at Charlton and Burnet. The 
next, call’d Pot-Vein, is fix Fathom under the former, 
eighteen Inches thick, all hard Coal. Thirdly, The 
Trench-Vein, 7 Fathom under the other, which is from 
two Feet and half to three Feet thick, all folid Coal. 
Fourthly, Rock-Vein, always diftinguifh’d by a Rock of 
Paving-Stone, call'd Penant, lying over it, which Rock 
is fometime twenty Feet thick, or more, and therefore 
this Vein is never wrought in che fame Pic with the 
former Veia, bur about 200 Yards more to the South, 
orto Land, as they cerm it. It’s computed feven Fa- 
thom under the former. 

This is all ! can fay in relation to the different Veins 
of Coal and Ea-th in the Coal-works in thefe Parts ; 
wherein all agree in the Oblique ‘iruacion of the 
Veins; and every Vein hath tts CLA or ilives lying 
over it, in the fame oblique manner. Ali of them 
Pitch or Rife about Tweniy two tneves in a tachom, 
and almoft all have the fame Srrara of Earch, Malm, 

and 
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and Rock over them, bur differ in refpe& to their 
Courfe or Drift, as alfo in ThicknefS, GoodnefS, and 
Ufe. 

Now as Coal is here generally dug in Valleys, fo 
the Hills, which interfere between the feveral Works 
before mentioned, {eem alfo to obferve a regular Courfe 
in the Strata of Stone and Earth found in their Bowels: 
For in thefe Hills (1 mean thofe only that are difpers’d 
between the Coal-Works above mention’d ) we find on 
the Summits a ftony Arable mixt with a {pungy yel- 
lowifh Earth and Clay; under which are Quarties of 
Tyas, in feveral Beds, to about eight or ten Feet deep, 
and fix Feet under that thro’ yellowifh Loom, you have 
a blue Clay enclinable to Marle, which is about a Yard 
thick: Under this is another Yard of whitith Zoom, 
and then a deep blue Marle foft, fat, and foapy, fix 
Feet thick ; only at about two Feet thick, it is parted 
by a Marchafite about fix Inches thick. But as this 
{wells beyond the Bounds of a Letter, [ mutt defer the 
farther Defcription of thefe and fome Lead-Mines to 
another Opportunity; only “tis to be noted, that thefe 
Beds of Stone and Marle, different from Coal, lie all 
Horizontal. 


Tour humble Servant, 


John Strachey, 
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V. Some Inftances of the very great and fpeedy Vege- 
tation of TURNIPS. Communicated by the 
Rev. Dr. J. Theoph. Defaguliers, R. S. S. 


near a Pool ( of which it was formerly a part) 

was fown with Zurnip-Seed on the 2d Day of 

Fuly 1702. In lefs than Three Days Time the Turnips 
were {een above Ground. At Three Weeks end the 
Roots were in Bignefs equal to Walnurs. “Within lefS 
than Five Wecks after the Sowing, the Gardener drew 
great Quantities of Turnips to tell, they then being 
as big as large Apples. At the end of Six Wecks, uz. 
on the t2th Day of duzuft, a large Turnip was plucked 
up (though probably not fo biz as feveral others then 
growing upon the fame Ground ) which, together with 
its Top and long defcending part of the Root, weigh- 
ed above Two Pounds and Fourteen Ounces. At the 
fame time alfo was weighed an Ounce of the fame fort 
of Turnip-Seed, that the Gardener had fown his Ground 
with; and afterwards a Thoufand of the Grains were 
counted fingly out of the Ounce fo weighed; and the 
re{t of the Ounce was divided into Heaps, as near as 
could be guefled, equal to the 1000 Seeds firft fevered 
and laid together: And it was found that the whole 
Ounce contain'd above 14600 fingle Grains ;_ which 
Number mulrtipiied by 46 (viz. the Number of Ouns 
ces thac che Turnip weighed ) produceth 671,600, viz. 
the Number of fingle Grains of Seed required co equal 
the Weight of rhe Turnip. From whence may be ga- 
thered, thac (upon fuppofition, that the Increafe of 
the Turnip was all along uniform and equal, from the 
Time 
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Time ic was fown till ic was pluck’d up) the Grain 
of Seed which it {prung from, weighing when ic was 
fown but.:i:, of an Gunce, was increafed in Weight ac- 
cording to the following Proportions, viz, 


In Six Weeks time — 671,600 
Week = -——= 111,953 5( . 
Day 15,990 ; SEMes Its own 

Beery <Hour ——— 666; Weight. 
)Minute of 
_an Hours ~ 





Ir 


Some time after, another Ounce of the fame fort of 
Seed was exadtly weighed, and the Grains were found 
to be in Number 14673. 

Another Turnip of the fame Crop was plucked up 
onthe 21/1 Day of Odfover; and being put into a Scale, 
was found to weigh above Ten Pounds and an half 
which unufual and truly wonderful Bulk it acquired 
(it being {uppofed, as above, that the Growth was 
all along alike) by increafing the Weight of the Seed 
ic was raifed from, 15 times in every Minute of an 
Hour from the Sowing cto the Drawing of it. 

The Gardener neg ected to thin his Turnips in due 
Time. elfe probably their Growth had been more con- 
fiderable. 

At another Time, in two other forts of Turnip-Seed, 
it was found by counting, that an Ounce of one fort 
contained 84702 Grainss and aa Ounce of the orhee 
fort no tewer than 14905 Grains. 

It’s credibly reported, that of late Ycars, Turnips 
have been pretty frequently found growing in feveral 
Counties of this Kingdom, that have weighed above 
twice as much; one of which was feen at Birmingham 
about the Year 1710. 

Vi. Ap 
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VI. 42 Account of fome Experiments tried with 
Monf. Villecte’s Burning Concave, inJune 1718. 
By the Rev. Dr. J. Harris and Dr. J.T. Dela- 
guliers, Keg. Soc. SS. 


HIS Miroir is a Concave 47 Inches wide, and 

i ground to a Sphere of 76 Inches Radius ; fo 

that its Focus is about 38 Inches diftant from 
the Vertex of the Glafs. The Metal of which it is 
made is a Mixture of Copper, Tin and Tin-Glafs, 
whofe Keficxion has fomething of a yellow Caft. The 
Concave-Surface has {carce any Flaws, and thofe very 
fmalls bue the Convex fide, which is alfo polifh’d, has 
fome Holes in ir. 

Having held feveral Bodies in the Focus of this Mi- 
roir, we obfervd what happen’d ro them whilft expos'd 
to this great Hear; and with an half {econd Pendulum 
took notice of the Time in which any material Change 
happen’d to them, 

The Experiments were as follow, and made from 
Nine till Twelve in the Morning. 


N°. Ared piece of a Roman Patera, which began to 
melt in 3 Seconds, was ready to dropin !0o. 
2. Another black Piece melted at 4, and was 
ready to drop at 64 Seconds, 
. Chalk taken out of an Echinus Spatagus ful'd 
with Chalk only, fled away in 23 Seconds, 
4. A Foffile-Shell calcin’d in 7 Seconds, and did 
no more in 64. 
5. A piece of Pompey’s Pillar at Alexandria, was 
vitrified in the Black Part in 50 Seconds, 
and inthe White part in 54. 6. Cop» 


We 
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Copper-Oar, that had no Metal in ic vifible, 
vitrified in 8 Seconds. 


7. Slag, or Cinder of the aacient fron-work 


{aid «o have been wrought by the Saxoxs, 
ready to run in 29 Seconds and an half. 


Here the Glafs growing het, bura’d with much lefs Force. 
8, lron-Oar fied at firft, but melted in 24 Se- 


conds. 


. Talk began to calcine at 40 Seconds, and 


held in the Focus 64. 


« Calculus humanus in 2 Seconds was calcin’d, 


and only dropp’d off in 60. 


. An anonymous Fifh’s Tooth melted in 32 


Seconds and an half. 

The <Asbeffos feem’d condens'd a little in 
28 Seconds; but it was now fomething 
cloudy: Mont Villette fays that the Glafs 
ufually calcines it. 


. A Golden Marchafite broke to pieces, and 


began to melt in about 30 Seconds. 


. A Silver Sixpence melted in 7 Seconds and 


an half 


. A King William's Copper Halfpeny meleed in 


20 Seconds,and ran with an Hole in it in 31. 


. A King George’s Halfpenny melted in 16 Se: 


conds, and ran in 34. 


. Tin melted in 3 Seconds, 

- Caft Iron in 16 Seconds. 

. Slate melted in 3 Seconds, had an Hole in 6. 
. Thin Tile meleed in 4 Seconds, had a Hole 


and was vitrif?d thro in 85. 


. Bone caicin’d in 4 Seconds, and vitrifi'd in 33. 


An Emerald was melted into a Subftance 
like a Turquois Stone, 

A Diamond weighing 4 Grains loft 4 of 
its Weight. VIL Ae 
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VIN. Au Account of the Extraordinary METEOR 
feen all over England, on the 19th of March 
i7is. With a Demonftration of the uncommon 
Height thereof. By Edm. Halley, LL.D. and 
Secretary to the Royal Society. 


in the Heavens on the rgth of March laft, as 

ic was matter of Surprize and Aftonifhment to 
the Vulgar Spectator, fo it afforded no leis Subject of 
Enquiry and Entertainment to the {peculative and cu- 
tious in Phyfical things: Some of its Phenomena being 
exceeding hard to account for, according to the No- 
tions hitherto received by our Naturalifts; fuch are 
the very great Height thereof above the Earth; the 
vaft Quantity of the Matter thereof; the extravagant 
Velocity wherewith it moved; and the prodigious Ex- 
plofions thereof heard at fo great a Diflance, whofe 
Sound, attended with a very ienfible Tremour of the 
fubject Air, was certainly propagated through a Me- 
dium incredibly rare and next to a Vacuum. 

In Num. 341. of thefe Tranfactions, 1 have colleaed 
what I could find of fuch-like Afeteors, and fince, turn- 
ing over the Ephemerides of Kepler, Y accidentally hie 
upon another, prior to all thofe there defcribed, and 
which was feen all over Germany. Of this the Words 
of Kepler are: Die 2 Nov. 1623. Meteorum ignitum, 
Globus ardens ab occafe in ortum volans tota pajim Ger- 
mania fuit confpectus. In Aafteia etiam fragorem exaue 
ditum afirmarunt quaft & fulmines quod vanum tamen pute: 
nikil enim tale confirmant deferiptiones qua extant. Yet 

* neither 
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neither this, nor any of the other hitherto decribed, 
feem to come up in any Circumftance to this late Ap- 
pearance; of which I am in hopes to give a fatisfa- 
Gory Account, being enabled by the very many Re- 
lations thereof communicated to the Royal Society, from 
moft parts of the Kingdom; tho’ ic was not my good 
Fortune to fee it my felf; and tho’ very few of our 
Countrymen who beft know the Stars, had better luck. 
Some of the moft perfect Defcriptions we have receiv'd 
are the following: 

Firff, Our very worthy Vice-Prefident Sir /Zans Sloan, 
Baronet, being abroad ac that time, happend to have 
his Eyes turned towards it, in its very firft Eruption 3 
and the next Day he was pleafed to give me in Writing 
what he had with great Exactnefs noted about it, in 
the Terms following: “ On Zharf{day, March 19. 675. 
“ paffing along Eaftward by the N E. Corner of Sos- 
“ rhampton-fireet in Bloomsbury-Square, London, at about 
“a Quarter after Eight at Night, 1 was furpriz’d ro 
“fee a fudden great Light, much beyond that of the 
“ Moon, which fhone then very bright. I turn’d to 
“ the Wefiward where the Light was; whic i appre- 
“ hended at firft to be artificial Fire-works or Rockers. 
“ The fir place i obferv’d it in, was about the Fé:d- 
“ ades Northerly, whence ic moved after the manner, 
“but more flowly than a falling Star, in a tceming 
** dire@ Line, deicending a litle beyond, and wichal 
“ below, the Stars in Ovion’s Belt then in the & W. 
“ The long Stream appear'd to me to be brasched about 
“ the middie, and the Aerecr in its way turn’d Pear. 
“ fathion’d or tapering upwards, At the lower end ie 
“© came at laft to be bigger and Spherical, tho’ ic was 
“ not fo big as the Full Moon. The Colour of ic was 
“ whitith, with an eye of Biuc, of a moft vivid daz- 
“jing Luftce, which {eem’d in Erightnefs very nearly 
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‘co refemble, if nor furpafs that of the Body of the 
** Sun in a clear Day, beheld by the nakedbye ‘This 
* Brightnefs obliged me to turn my Fyes ( which hed 
*¢ their Pupils adapted ro the Light of the Moon ) trom 
* it feveral times, as well when it was a Stream. ag 
“ when it was Pear-fafhion’d and a Globe: rho’ 1 had 
“a preat Curiofiry to obierve it with Attention it 
‘¢ feem'd to move in about half a Minute or lefs, abour 
** the Length of 20°, and to go our. as: guefs’d, abour 
** as much above the Horizon. There was Jefe behind 
“ic, where'it bad pats’d, a Track of a cloudy or faine 
“ reddifh Yellow Colour, fuch as red-hot iron or glow- 
“‘ ing Coals have, which remained more than a Minute, 
“ feem’d to {parkle, and kepre its Place wich>ur failing. 
* This Track was interrupted, or had a Chaim towards 
* its upper end, at about two Thirds of its Lengrh. I 
** did not hear any Noife it made, buc the piace where 
“the Globe of Light had been, remain’d after ic was 
** extinct, of the fame reddifh Yellow Colour with the 
** Scream for fome time, and at firft fome sparks feem’d 
“ro iffue from it, fuch as come from red-hot fron bea- 
“tenonan Anvil. The Surprize, BrightnefS of the 
“ Light, and Noifé of the People upon the Variations 
** of the Appearance, calling to one another to obicrve 
“what they never had obfervd in their Days, and 
* thought tobe prodigious, hinder d me from taking 
** notice or remembring any thing farcher about ir. 

Ie were to be wifhe that Sir A/ans had more efpecial- 
fy regarded the Situation of the Track of this Meteor 
among the fixe Stars, and ler us know how much ic 
paft above the Pleiades, and how much under the B./* 
of Orien, that fo we might wich more Certainty have 
determin’d its Pofition in refpe@ of the Horizon of 
London; for which purpofe the whole Number of Spe- 
€tators there has not furnifhed us with one fufficiens 

Obtervae 
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Obfervation: But all the Relations, however otherwife 
differing. agree in this, that the Splendour was lictle 
inferior to that of the ‘Sun; that within doors che 
Candles gave no manner of Light, and in the Streets not 
only all the Stars difappear’d, bus the oon then Nine 
Days old, and high near the Meridian, the «ky being 
very clear, was fo far effaced as to be fearce feen, ar 
leaft not to caft a Shade, even where the Beams of 
the Meteor were intercepted by the Houfes: fo that for 
fome few Seconds of Time, in all refpects it refembled 
perfect Day, 

The Time when this happen’d was generally rec- 
koned at a quarter paft Eight; bur by the more ac: 
curate Account of the Rev. Mr. Pond (who only {aw 
the Light ) agreeing with what has been {ent us from 
the Parifian Obfervatory, it appears to have been at 
8 8’ apparent Time at Lovdon, And the Sun being 
then in 9} gr. of Aries, the Right Afcenfion of the 
Mid-Heaven was £30 zr. 45’, whereby the Pofition of 
the Sphere of fixe Stars is given. Hence the Lucida 
Pleiadum will be found at that time to have been 
25% gr. high, in an Azimuth 6 gr. to the Northward 
of the Weft, and confequently the Arch the Mereor 
moved in, was inclined to the Horizon wich an Ane. 
gle of about. 27 gr. having its Node or Interfection 
therewith, nearly South Sonth Weft; as will be more evi- 
dent by what follows. 

At Oxford five Minutes earlier, Mr. Fohn Whitefide, 
R, S. Soc. Keeper of the Ashmole Mufewm, and very 
skilful in both Mathematical and Piyfical Matters, 
immediately after che Extin@iion of the Mereor, made 
hafte ouc te fee what it might be, and well confider’d 
the Situation of the Track it had left .in the Sky: 
Fie found it to have paft about 1: Degree above the 
preceding Shoulder of Orion, and about 3: gr. above 
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the middle of his Belt, where there appear'd a lumi- 
nous Nudecula of a reddith Light, being a Dilatation 
of the Track, feeming to have been occafion’d by 
fome Explofionthere; and by what he could learn from 
thofe chat faw it, it was thereabour that ic broke our, 
and firft began to efface the Stars. Hence it proceed. 
ed as to fenfe in an Arch of a great Circle, and pal 
fing in the middle between the Tail of Lepas (8 Baye 
ero) and @ in the Fore-Foot of Canis major, it termi- 
nated about € in the Breafl of the fame, nearly ia 
95 gr. of Right-Afcenfion, with 23 gr. South Declina- 
tion: and atthe place of its Extinction there remained 
a large whitith Neduia, much broader and of a ftronger 
Light than the reft of tne Track, which he took fer 
a certain Indication of a very great Expilofion made 
there. Ry Computation ic wili be found that the An- 
gle this Track made with the Horizon of Oxford was 
neareft gogr. and ics Interfection due SSH; and 
that the piace of its Extinction was about 9 gr. above 
the Horizon, in the Azimuth of 32 ¢7. to the Weff. 

At Woresfter Mr, Nicolas Fatio, a Perlon greatly 
skilfd in Aftronomical Affairs, faw this Meteor defcend 
obliquely. cowards the Sewth, making an Angle with 
the Horizon of abour 65°, and interfecling ic abouz 
SSW > S, as may be collected from a Scheme thereof 
fent up. by him, and communicated to the Royal So- 
ciety, feeming to be defign’d with, fufficient Exa@ne(s. 
By thts the Track lefe ali Orion and Caxis major to the 
Weftward, and divided the. Diftance between Sirias 
and Procyaz, fo as to be almofi twice as far from Pro» 
eyon as Sirius. The Time here was one Minute before 
Hight, this.City being about 9’ of Time tothe Weft 
of Loadon, and contequentiy the Right-Aicenfion of the 
Mid: Heayea 123% ers 
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Now the Situation of the three Cities London, Oe 
ford, and Worcefter being nearly on the fame WNW 
Point, whereon the Track of the Meteor had its grea- 
teft Alcitude above the Horizen, equal to the Angi¢ 
of ics vifible Way; if we fuppofe it at London to have, 
been 27 gr. high, and at the fame-cime at Worcefter 
to be 65 gr. high, in the Plane of the Vertical Circle 
pafling through Londov and Worcefter; fuppofing like: 
wife the Diftance between them co be 90 Geographi- 
cal Miles, or one Degree and half of an Arch of a great 
Circle of the Earth, we thall by a Trigonometricai 
Calculus, too obvious to be here inferted, find the per- 
pendicular Height to have been 64 fuch Miles; and 
the Point over which ix was then perpendicular to have 
Been 30 {uch Miles WNW. from Worcefer. And the 
Geographical Mile-to the Aaglifh Statute Mile béing as 
23 to 20, this Height will be no lefs than 73 + Bnglifi 
Miles.. The place alfo dire@ly under it, will be founa 
to be abour Preffain on the Confines of Afereford and 
Radnor-Shires. Nor can we be much out ia this De. 
termination, the Oxford Obfervation concurring nearly 
in the fame Conclafton, . 

This Altitude being added co the Sémidiameter of 
the Earth as. Radiat, becomes the Secant of Eleven De- 
grees, fo that the Meteor might be feen above the Ho- 
rizon in all Places not more than 220 Leagues diftant 
from it. Whence it will noe be ftrange that it fneuld 
be feen over ail Parts of the Iflands of Great Britain 
and Ireland, over all Holland and the hither Parts of 
Germany, France and Spain, ac one and the fame inftant 
of Time | - oe . - 

This fuggetts a very. great ufe thar might be made of 
rhefe momentaneons + benomena, to cetermine the Geograe 
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by Ceeleftial Obfervation, do exactly note at what 
Hour, Minute aud Second fwch a Meteor as this biows 
up and is extinguifht, the Difference of thofe Times 
will be the Difference ef Longirude of the two Places, 
as is weil known. Nor does i require fo much as the 
Ufe ot a Telefcope, as in tho Methods hitherto pur in 
pr. ice for that purvofe. fo ther if thefe Appearances 
could be predicted; and Nocice given of their comisg, 
thac we night knew wiecn to expect them, I fhould 
m.re no Diticalty to prefer this way of fertling che 
Geoer.phy of a Country before ali others. . 

Having thus fixt one Pe:at in the Line of its 
Motrioa, [et us now confider what courfe tae Meteor 
took from chence. And firft at the Town ef Kirity- 
Stephens, onthe Borders of York/bire and Wefmareland, 
in a Meridian very littic to the Weliward of Worcefter, 
but about 25 gr. more to the North, it was obferved 
to bresk out as from adusky Cloud, direStly under 
the Mocn, and from thence to defcend, nearly ina Per- 
pendicular, almoft to the Horizon. Now the Moon, be- 
ing at that time in tlie third Degree of Leo, was about 
haif an hour paft the Meridian, and confequently much 
about a point. to the Weft, or SSW: and the Situation 
of Preftain from Kirby-Stevens being {uficiently near 
upon the fame. Point; it follows that the Dire@ion of 
the Track of the Meteor was according to the Great 
Circle paffing over thofe two Places. _ 

And this is further confirm’d by the Obfervation of 
Sam. Crunys, Efq; Reg. Soc. Svc. who at Tiverton, about 
twelve Geographical Miles nearly due North from £xe= 
ter, obferved che firft Explofion of this Meteor exacts 
ly in his: Zenih, as he was affured by applying his 
Eye to the fide of his Door, which he tock to be per- 
pendica.ar, and locking upwards: And trom thence he 
faw it defcend to the Southwards dire@tly in the fame 

* Azi- 
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Azimuth, without declining either to the Right or Left: 
ence it is plain, that the Track likewife pafSd over 
this place, which by our bef Maps is fousd to lie in 
a Line with Prefain and Kirly-Stevens with {ufficient 
Exactnels; fo that we fhall take it fer granted that 
this was the very Courfe it held. 

On this Suppofition, that the firft Explofion at- 
tended with the reddifh Nubecula, was cirectiy over 
Zrverton, we have the Oxford Obiervation to compare 
with it, id order to determine more nicely the per- 
pendicular Alticude there. Ac Oxford this Nw’ ecule 
was found co be 3x £7. above the middle Star of 0O- 
rion’s Girdle, at 8° 3°, and was therefore 26; gr. as 
bove the Horizon; and the Diftance between Oxford 
and Ziverton, being i°. 55’ or 115 Geographical Miles, 
it will be as the Sine of 64°. 35’ tothe Sine of 63° 30° 
So the Semidiameter of the Earth being 3437% {uch 
Miles, to 3,98 Miles the Diftance of the Meteor from 
the Center of the Earth; from which dedudting the 
Semidiameter, there remains 60) Geographical Miles 
for the Height of che Meteor asove Ziverton: And chat 
this was fo is confirmed by the Obfervation of the 
Rev. Mr. Will, Derham, who at Windfor {aw the afore- 
faid Nubecula about two Degrecs above the moil Sou- 
therly of the Seven Stars in the Shield of Orion; that 
is (che Time being 85.6’) in che Alcicude of 23! gr. 
whence, the Dilance between Zrverton and Windfor 
being #50 meafured Miles, or 130 Geographical. by a 
like Proporiion we fhall find the (ame meight of the 
Meteor 60 {uch Miles wanting only one Quarter. So 
that in @ round Number we may conclude it to have 
been juit 60 Geographic or 6y Statute “Miles above 
the Earth's Sur’ace. Nor is it pofib:e to come ata 
orecife Determination of this matcer, by reafon of the 
Coarfenefs and Inaccuracy of our Date, which were 

only 
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cnly the Notes of Perfons under the Surprize of the 
fuddeanefS of the Light, and no ways pretending to 
Exacinefs; however, fuch as they are, they abun- 
dantly evince the Height thereof ro have exceeded 66 
Englifh Miles, not to fay 38 or go, as fome would 
fain have it. 

I was unwilling to leave of, till I had piccht upon 
fome Hypothefis that might fubje@t the Motion of 
this Meteor to a Calculus, that the Curious might be 
able to compute the vifible way thereof, either in re- 
fpe&t of the Horizon. cr among the fixt Stars: This 
1 found might be done with tolerable Exa@tnefS, fup- 
pofing thar ic mov’d in the Arch of a Circle concen- 
trick with the Earth, but 60 Geogr. Miles without it; 
and that the Point of the firft Explofion was over the 
Lat. of §c° 40' and 3° 40’ to the Weft of London; and 
that of the laft Excin@ion over Lat. 47° 40’ with 
4°. 50' Weft Longitude: The Time being fixt to 8 
Minutes paft Eight at Lendon, Hence it will be eafy, 
by a Trigonometrical Procefs, to obtain the vifible Al- 
tirude and Azimuth of the Mcteor at either of its Exe 
plefions, as feen from any Place whofe Longitude and 
Latitude is known; and from the Time given, the 
Points in the Sphere of Stars anfwering to chofe Azi- 
muths and Alcitudes are readily deduced. Let thofe 
that contend for a much lefs Height of this Metéor try 
if they can on fuch their Suppofition reconcile the feveral 
Phancmena before recited with one another, and with 
the Obfervation of the Rev. Mr. Willizm Ella, Re@or 
of Hampton in Nottinghamphire, beween Gainslorouch 
and Redfcrd, which for its Exa@nefs 1 muft not orair. 
Here at 8 5’ the Meteor was {een to pals precifely in 
the middle between Sirius and the Fore- Foot of Canis 
major, moving obliquely to the Southward, in a Line 
whole Diredtion feem‘d to be from the middle between 

the 
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the two Shoulders of Orion. The Latitude of the 
place being neacly 53°, 20', and Longitude Weft from 
London 0°. 45". Let them try how they can account 
for its being ieen five Degrees high at Aberdeen in Scot- 
land, and near as much at Peterhead half a Degree more 
Northerly : and then they will be better able to judge 
whether it did not exceed the reputed Limits of our 
Atmo(phere. Lafily, if the apparent Alcicude of the 
Meteor at Paris was not 5; bur 11 gi. on the WON 
Point, when ic muft have been in its greateft Luftre, 
there will be no pretence to bring it lower than | have 
made it, efpecially if it be allowed to have fcllow’d 
the Track I have affign’d it, over Preftain, Cardiff, 
Minhead, Tiverton, and Breff in Bretany. 

Allowing this to have been the Path it mov’d in, it 
would be eafy to affign the real Magnitude and Velo- 
city of this Metcor, if the feveral Accounts of its ap- 
parent Diameter, and of the Time of its Paflage from 
one of its Explofions to the other, were confifient with 
themfelves. But fome of them making its vifible Ap- 
pearance nearly equal to the Sun’s, which in the Opi- 
nion of many it far exceeded, we may fuppofe with 
the leaft thar, at the time when it firft broke out o- 
ver Tiverton, its Diameter was halfa Degree. And its 
Horizontal Diftance being 150 Geogr. Miles from Lone 
don, and its Altitude 60, the Hypothenufal or real Di- 
{tance from the Eye will be more than 160 fuch Miles ; 
to which Radius the Subtenfe of half a Degree will 
be above an Englifh Mile and half, being about 2800 
Yards quamproxime. After the fame manner it is dif- 
ficult to affign its due Velocity, whilft {ome make ic 
half, others lefs chan a quarter, of a Minute, in paf- 
fing from its firft Explofion to its laft Extinétion: 
Buc the Diftance ic moved in that time being about 


3 gr. or 180 Geogr. Miles, we may modeftly compute 
7 it 
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it to have run above 300 fuch Miles in a Minure ; 
which is a Swiftnef$ wholly incredible, and fuch, thac 
if a heavy Body were proje@ed horizontally with the 
fame, it would not defcend by its Gravity to the Earth, 
but would rather fly off, and move round its Center in 
a perpetual Orb, refembling that of the Alcon. 

Of feveral Accidents that were reported to have ate 
tended its Paflage, many were the effect of pure Fan- 
cy; fuch as the hearing it hifS as ic went along, as if 
it had been very near at hand: others imagined they 
felt the Warmth of ics Beams; and fome there were 
that thought, at leaft wrote, that they were {calded by 
it. Bue what is certain, and no way to be difputed, is 
the wonderful Noife that follow’d its Explofion. Ail 
Accounts from Devon and Cormral and the neighbour. 
ing Counties are unanimous, that there was heard 
there, as it were the Report of a very great Can- 
non, or rather of a Broad fide, at fome diftance, which 
was foon follow’d by a rattling Noife, as if many fmall- 
Arms had been promifcuoufly difcharged. What was 
peculiar to this Sound was, that it was attended with 
an uncommon Tremour of the Air, and every where 
in thofe Counties, very fenfibly fhook the Glafs-Win- 
dows and Doors in the Houfes, and according to fome, 
even the Houfes themfelves, beyond the ufual Efe of 
Cannon, though near; and Mr. Cranys at Tiverton, on 
this occafion, loft a Looking-Glafs, that being loofe 
in its Frame, fell out on the fheck, and was broken. 
Nor do we yet know the Extent of this prodigious 
Sound, which was heard, againft che then Eafterly Wind, 
in the Neighbourhood of Losdon, as 1 am inform’d; and 
by the Learned Dr: Zaber, who diftin@ly heard ‘it be- 
yond Lewis in Suffex : So that I cannot help thinking, 
that fuch a Meteor as this might have occafion’d thac 
famous Ode of Horace: Parcas Deorum cuitor, &e. 

* ———. Namaqae 
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Namque Diefpiter 
Tene corufco nubila dividens 
Plerumque, per purum tonantes 
Egit equos volucremque currum, 
Quo bruta tellus, ere.  Concutitur. 

But whether the Report heard near Lewis were of that 
Explofion right over Devoufbire, or rather of thar latter 
and much greater at the Extinétion over Britany, 1 fhall 
not undertake to determine, till we have fome further 
Accounts from France, whence hitherto we have only 
had, that ac Paris the Time of the Appearance was atc 
17 Minutes paft Eight. 

It remains to attempt fomething towards a Solution 
of the uncommon Phenomena of this Meteor; and by 
comparing them with things more familiar to us, to fhew 
at leaft how they might poffibly: be effected. And firlt 
the unufual and continu’d Heats of the laft Summer in 
thefe Parts of the World, may well be {uppos’d to have 
excited an extraordinary Quantity of Vapour of all forts; 
of which the aqueous and moft others, foon candens’d 
by Cold, and wanting a certain Degree of Specifick Gra- 
vity in the Air to buoy them up, afcend but ro a {mall 
Height, and are quickiy returned in Rain, Dews, ee. 
whereas the inflammable fulphureous Vapours, by an in- 
nate Levity, have a fort of Vis centrifuga, and not only 
have no need of the Air to fupport them, but being agi- 
tated by Hear, will afcend in /aeuo Boileano, and fublime 
to the top of the Receiver, when moft other Fumes fail 
inftantly down, and lie like Water at the bottom; the 
¥xperiment whereof was firft {hewn me by the Reverend 
Mr. Whitefide atOxford. and was very lately raade before 
the Royal Soctety. By this we may comprenend how the 
matter of the Meteor might have been raifed from a large 
Tradt of the Earth’s Surface, and afcend far above the re- 
puted Limits of the Atmufphere; where, being diiengaged 
from all other Particles, by that principle of Nature that 
congregates Homogenia vilible in fo many Inftances, its 

Atoms 
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Atoms might in length of time coalefce and run* fortui- 
toufly together, as we {ee. Salts fhoot in Water; anc pradu- 
aliy cenmracting themfelves intoa narrower compaf:,might 
lie ikea Train of Gunpowder in the Ether, till catching 
fre by fome mverisal Fern.ent, as we find the Damps in 
Mines frequinly do, the Flame would be communica- 
ted coits continued parts, and forun on Jikea Train fir'd, 
This may explain how it came to move with fo uncon- 
ctivabie a Velocity; for ifa continu’d Train of Powder 
were no bigger than a Barrel, ic is not eafy to fay how 
very fait che Fire would fly alongft its much lef$ can we 
imagia the Rapidity of the Accenfion of thefe more in- 
flammable Vapours, lying ina Train of. fo vat a Thick- 
nefs, if this were the Cale, as ic is highly probable, ic was 
not a Globe of Fire that ran along, but a fucceifive kin- 
ding ofnew Matter: and as fome parts of the Earth might 
emit thete Vapours more copiou‘ly than others, this Train 
mighc in fome parts thereof, be much denier and bigger 
than in others, which might occafion feveral {mallet Ex- 
picfions, as the Fire ran along it, befides the great ones 
which were like the blowing up of Magazines. Thus we 
may account for the rattling Noife like tmall-Arms,heard 
after the great Bofince on the Explofion over Ziverton ; 
the Continuance of which for fome time, argues that the 
Sound thereof came from Diftances that encreafed. . 
What may be faid to the Propagation of the Sound thro’ 
a Medium, according to the receivd Theory of the Air 
above 300000 times rarer than what we breath, and asI 
faid before, next to a Vacaum, I muft confefS | know not. 
Hitherto we have concluded the Air to be the Vehicle of 
Sound ; and in our artificial Vacuum we find it greatly 
diminifh’d: but we have this only Inflance of the effect 
of an Explofion of a Mile or two diameter, che immenfi- 
ty of which may perhaps compenfate the extream Fine- 


ne{fs of the Medium. 
FiIiINi §S. 
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I. An Objervation of the end of the “Total Lunar 
Eclipfe on the 5th of March 1718. obferved 
near the Cape of Good Hope, ferving to deters 
mine the Longituse thereof. With Remar’; thereon, 
By E. Halley, R S. Seer. 


IS now better than thirty Years fince I had a 

| Difpuce with fome of the Freaeé Geographers about 

the Longitude of the Capt of Good Hope, laid to have 
been obferv’d by the Religious Miffionarics fent to ¢ bins 
inthe Year1685. By an Emerfion of the firft Satetlicc 
of Fupiter, they determined that Cape to be 2% 11’ or 
172 grad. more Eafterly than Paris, that is 20 grad. from 
London ; which for the reafons [' then gave, I concluded 
could not be more than 17 grad. See Phil.. Tranfadt. 
N85. Very lateiy | have fallen upon an Obfervation 
which I believe will determine the Controverfy. in my 
favour: for | had-accidentally a Journal of an Officer of 
the Ship Ayperor put into my Hands, who in his re 
turn from /rdia, onthe fifth of March 1718. ob{erv'd 
the End of a Lunar Eclipfe, when the vifibie alticude of 
the Moons Centre was 13°. 25’. he being tlien in the 
Latitude of 34°. 23" South, and asthey found:afterwards, 
juft 180 Leaguesto the Eaftwards of Cape Bonne Elperance. 
By Calculation j find that in thar Latitude the Moon 
had that height-ar 7h. 17’: P. Mf. and by comparing 
this Eclipfe with that we obferv’d with great exactnefs on 
Febr, 11°, 1682» (which agrees perfectly well with our 
Numbers) [conclude the middle of this to have been 
at London at 35. 48’ ?, M, To which adding 1», 46° for 
the 
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the Semiduration (this being very certain from the ob- 
ferv’d Continuance of the Eclipfe of 1682.) the End 
will be found cs have been at Lovdon az 5'.34'. The 
Ship was therefore in a Meridian 26° to the Eaftwards. 
of London: But fhe was at that time 180 Leagues to 
the Eaftwards of the Cape, which diftance in that La- 
titude gives eleven Degrees of Longitude ; this there. 
fore being deducted fromthe Longituce of the Ship, 
leaves juit 15 grad. or one Hour, for the difference of 
Meridians between London and the Cape. So that by 
this account the Cape is yet nearer our Meridian than i 
had formerly made it, and nea: fix Degrees nearer than 
M. De la Hire places it in his Tables. 

This Eclipfe was attended with all the Circumfances. 
requifite to make the Conclufion as certain as the na- 
ture of the ching will admit of: Forthe Moon was near- 
ly in Ferigao, and the Eclipfe almoft central; for which 
reafons fhe emerged out of the Shadow as {wiftly as 
poflible : The Sea was very {mooth, there having been 
little Wind for above 30 Hours before; and the Moon 
was not too high to be well obferved with a Forettaff. 
Nor were they long at Sea before they made the Land, 
for in lefs than five Days, on the tenth of March at 
Noon, they had paft Cape @’ dzalbas the moft Southerly 
Promontory of Africa, which then bore from them 
North Eaff, about {even Leagues diftant. The End of 
this Eclipfe. though not vilcble here. might have been. 
teen in Germany, both at Nurenturg, Leipfick and Berlin, 
but we cannot learn that it was any where obferved. 
there ; however our Numbers in this Cafe may be fecure- 
ly relied on. 

On this occafion it may not be amifs to infert an Ob- 
fervation or two} procured to be made ar the Cape, by 
Mr alexander Brown a Soitss Gentleman, who went to 
refide in Jndia on our Companics acecunt. He carried 


tel. 
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with him a very good Srafs Quadrant of above two 
Foot Radius, and atthe Pitch sectlement at Zable Bay, 
having rectify’d his Peaduls::;Clock by correfpondent Al- 
ticudes, on the qthof dAuguff ‘694, at $b. 59° Mand, the 
diftance of the bright Limb of the Moon from the right 
Shoulder of Orion was obferv'd to be 25° 3". And the 
next Morning 4az §. argh. 22’, 12", the fame Limb 
was diftane from Precyen 25% §7', and at 5". 36'. 48” 
from the Lucids Arictis 58°. 29% 

It were much to be witht chat the Moon had, either of 
thefe Mornings, been eccurately oblervd at Grecawich 
or Paris, or at fome Piace in Europe, whole Longitude 
from them is well known, But that failing us, Thad re. 
courfe tothe Period of the Lunar Motions, which is 
perform’d in 18 Years and ten or eleven Days, after 
which the Errors of our Lunar Computations return 
very nearly the fame; and |! found among my own old 
Obfervations, oncthat tallyed well with that of the gth 
of Auguft. Fiz. Anno 1676. Fuly 23% 13% 11. 35%. 
at Oxford, 1 obferv’d the Moon to apply to the Star in 
medio Collo Tauri, by Bayer markt 4A. The Star at that 
time was diftant from the Southern and neareft Cufp of 
the Moon by the Micrometer 20’. 32". and at 134.17’, 
15", when it {eem’d to immerge upon the bright Limb 
of the Moon, it was diftant from the Northern Cufp 
23’. 20°; but this lefs certain by reafon of the hazey 
Air. The Star at that time was in & 28° 56°. with 
1°, 13,20". North Lat. whereby I found that our Lunar 
Tables, founded on Sir /faac Newton's correct 1 heory of 
her Motion, gave her place at that time only two Mi- 
nutes too flow; which Error being allowed on the gth 
of duzuff 1694.the refule was, that 5%. 59%. at Cape Bonne 
Efperance was at London 4. 53’. whence the difference of 
Longitude 16} degrees, {ufficiently near what we had 
b< fore determin’d. I 
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I. JACOBI KEILL, M.D, 
De Viribus Cordis Epiffola. 








Viro Celeberrimo 


Ricuarpvo Meap, MD. 


S. ®. D. 


Facobus Kell. 


Piftolam D. Furin, Tibi, Vie Clariffime, infcriptam, 

, in A@is Philofophicis nuper publicacam legi; in 
qua, ca que a metraduntur de viribus Cordis, infir- 
mare conatur vir Dodtiffimus. Cum eflimatio virium, 
quibus Cor Sanguinem expellit, a Borcl/io facta, fere 
omnibus valde incredibilis videbatur, non me. temera- 
rium, non Bored/i nomini injurioftum, non orbi licerato 
ingratum facturum exiftimavi, fi ad verum propius 
accedere tentarem. In quo Tentamine, non accuratam 
virium Cordis definitionem mihi propofitum erat dare, 
fed potius methodum, qua hx vires forte inveniri pof- 
fent, indicare ; & Geometriz peritiores ad Problematis 
valde defiderati invefligationem incitare. Quo ani- 
mo tentamen illud primum fufcepi, eodem ea, qux in 
co reprehendic vir Dodtiffimus, nunc defendam Ne- 
9 P quaquam 
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quaquam enim mihi honorem quxro (utcunque par- 
va mea exiftimatio fir, eft ccrte debito major) fed 
Genti Medice lucem undecunque illatam gaudeo. Id- 
citco non ut Decreta mea fuitineam, fed ur vir huic 
negotio plufquam paz, fuas demonftrationes fecum re- 
putare, & Reipublice Lirerarix correctiores denuo red- 
dere dignetur, havc Tibi {cripfi liceram. Quem enim 
Adverfarius Patronum fibi ambivit, ego Te judicem 
Controverfiz intelligentem & xquiffimum mehercule 
exopto. 

Pracipuum quod Borellio,-D. Morcland, mihi objicit 
vitium eft, quod in Potentid Cordis xftimanda, quam 
rationem ad pondus iners, vel corporis gravitatem ob- 
tineat, determinare fulcepimus. “‘ Sed Cor, inquit, 
“ cum & ipfam inter contrahendum movetur, & corpora 
“ oppofita, Sanguinem nempe & arteriarum tunicas 
* in motum impellit, patec ejus Potentiaw non alia 
* ratione {ciri poffe quanta fic, quam ut motus hujus 
 quanritetem cognitam tencamus. Aotas autem qui- 
“ fiber cum pondere quiciceste comparari non magis 
“ poteft, quam linea cum refangulo.” Ata nemine 
certé noftrim, quod {cio, eft Motus Cordis cum pon- 
dere quiefcente comparatus. Potentiam autem Cordis, 
feu vim Cordis motricem & Sanguinem impellentem 
cum pondere conferre, quid prohibet non video. Quam- 
quam enim inter foadus & Motum corporis folidi nulla 
fit reiatio, vis tamen motrix, fi in fluidum agit, ad 
vim gravitatis quandam certe rationem habet. Er res 
vera vis corporis motrix, ceriam in fluido motis 
quantitatem in Garo tempore efficiens, <qualis eft pon« 
deri, qued vi gravitatis cadenio, in eodem tempore, 
eandem morlis quanticerom fii acquirit. bine vis, qua 
ex Crificio alique aqua exprisrs-, certo ponderi equas 
lis effc dicitur: quia peudns ca:am, & Vis aquam ex- 
primens xquales morvs in temporibus aequalibus ge 

nerant. 
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nerant. Hic genuinus Corollarii Newtontan} fenfus mnie 
hi videtur efle, nec ab hoc fenfu difcrepant, que de 
Cordis viribus explicui Versa Newtoni {unt, Vis, qua 
totus aque exilientis motus generar? poiefl, equalis cf pone 
deri Gce que non fatis atcendifle videtur Furinius, 
cum dicit Pondus autens illnd quo motus aqua ex vafe 
effiuentis generari poteft, &e 

Sed fi hac ze & nobis peccatum eft, cum fummis 
certe ‘hujus feculi Geometzis Hugenio & Newtono pec- 
cavimus, quorum uterque vim fiuidorum per vim gra- 
vitatis exponit. Nec in Corol. predictoid folummodo 
facit Newtonns, {ed in aliis etiam locis oftendit Metho- 
dum, qua ratio r:fiftentize Medii, id eft, a@ionis fuidi 
in corpus folidum, ad vim Gravitatis vel centripetam 
inveniri poteft, ut videri licet in Prop. gta & Sta Libri 
fecundi, eoruiaque Corollariis. Alia profecto eft actio 
fluidorum in folidum, & alia folidorum in fe invicem. 
Fluidum data velocitace motum, datum pondus fufti- 
nere poreft, cum fluidi partes fibi mutuo continud 
fuccedentes in pondus impingunt, adeoque vis fluidi eft 
revera ponderi xqualis; {ed cum Solidorum non par eft 
ratio, corum Vis cum Gravitate comparari nequit. 

“Me infuper reprehendit Vir ingeniofiflimus, quod ve- 
locitatem Sanginis ¢ corde detrufi, per totam tyftolem 
zqualem pofvi, quam ille valde inxqualem effle dee 
monftravit. Verum 4 me nufquam Sanguini xqualis 
data eft velocitas, fed pro fumma omnium velocicratum 
mediam pofui, Sed utrum squalis vel inaequalis eft 
Sanguinis ¢ Corde ejecti celeriras, nondum {atis mihi 
coniat; certe que pro xquali velocitate ftat ratio, ea 
mihi in prefens firmior videctur. 

Sic emaculatis vitiis qux in primd noftra methedo 
reprehendit vir Cl: quid in altera que fubjunda eft, 
illi difplicet, videamus. Et eit certe aflumptio illa 
que a Borelio, aliisque viris dodis fepius ufurpaca elt, 
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nempe, quod fimilium mufculorum vires funt in ratios 
ne ponderum. Aliam virium rationem in Theoremate 
sto flabilire conatur Jurizias :. fed cum ex communi 
omnium fuorum Fheorematum Principio oritur demon- 
ftratio, communi etiam ecrum fato involvetur: Si e 
nim principium illud fallax eft, (ur mihi vicetur) nec 
ad cafus ad quos adhibetur, congruit ; corruunt certe 
omnia, que hac bafi innicuntur. Supponic Vir Clar; 
Vaforum tunicas in Sanguinem intus contentum im- 
petu irruere, & mottis fui partem Sanguini i€tu com. 
municare: & hic in. motu Cordis, vule Ventriculum 
tanquam folidum Corpus, data velocitate motum, in 
Sanguinem impingere, & iGu mottis {ui partem illi 
impercire: qux fappofitio nec Sanguinis nec Cordis, 
nec Acris é Pulmone exprefli motui competit, nec ull4 
minimorum ictuum reiteratione, horum motibus ica 
accommodari pote, quin qux inde deducentur con- 
clufiones pro incertis & omnino faltis haberi debeant. 
Cum inter Sanguinem & Cordis intimum nullum 
intercedit f{patium, fed eft alter alceri contiguus, non 
itu hoc in illum, fed preffu agit: nec ullam ia initio 
{uz contractionis celeritatem ventriculi habent, fed {e 
contrahendo velocitatem tempore acquirunt, tanquam 
gtavia cadendo, vel ut fluida rarsicendo, ex quo forte 
omnis vis Cordis oritur. Adeoque non xquabilis eft 
motus contraCtionis, ut vule Vir Dodtiflimus, fed eft 
motus inftar cadentis acceleratus. Idem igitur eft dif 
crimen inter idum. quo Cor Sa™guinem ferire vult Fa 
rinius, & prefluram qua Cor revera in ‘anguinem agit, 
quod eft inter a@ionem corporis folidi meti, & vim 
gtavitatis: fed ipfo fatente,hxe¢ comparari nequeunt, adeo- 
ue preflura feu atio cordis in Sanguinem per idum nec 
a Viro !audato expofita eft, nec unquam exponi poteft. 
Hanc {ententiam confirmat ip{a Cordis potentia 2 Viro 
iL inventa, Si enim pondus dad yelocitace motum, 
cordis 
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cordis potenti sxquale effet, tunc Sanguis omni vi 
Cordis in pondus illud direte impulfus motum ponde- 
ris temporis momento deftrueret : fed quocunque mag- 
no impecu ponderi occurrat Sanguis, nunquam illi 
omnem motum in inftanti eripier, adeoque eft hoc pon- 
dere potentia Cordis minor, nec recte per motum. pon- 
deris vires Cordis exponuntur. 

Fluidorum vires in corpora folida, ubique codem 
prorfus modo quo folidorum vires in fe invicem, Furi= 
nins xttimat & perpendir, cum tamen maxima interft 
differentia; & ab hoe capite fluit quicquid ef ia il- 
lius Propofitionibus erroris. Ubi enim corpus folidum, 
cujus partes firmicer inter fe cohzrent, in aliud impin- 
git, unaquque corporis particula fimul & femel fuam 
alceri vim impertic ; ac res alicer fe haber in fluidic, im 
queis nulla eft partum cohzrentia, nulla fluidi pars, 
nifi in ipfo taétu, in corpus fibi oppofirum agic: idciz- 
co cum columna aque adverfus corpus folidum fur- 
fum vertitur, partes columnz a corpore. remotiores 
nullam illi vim imprimunt. Corpus etiam folidum 
unicum folummodo ictum alteri communicat; at co- 
lumna fluidi in corpus fibi oppofitum continue agic, 
& minima columnz pars minimo temporis momento, 
ium infinite parvum. li imprimic, eodem prorfns 
modo q:.o. gravia cadendo agunt, quibus igitur fluido- 
rum motus recte comparatur. Porro. omnis motus 
corporis folidi in alterum directe impingentis in 
temporis momento deftrui poteft : fed motus folidi vim 
fluido imprimentis, non nifi gradatim imminuitur, & 
in-dato tempore evanefcir, pari ratione, qua Gravitas in 
corpus furfum miflum vim fuam exerit. Ex quibus 
fatis abunde conftat, inrer vim fluidi in motum adi, 
& vim gravitacis magnam effe affinitatem, & unam per 
alreram recte exponi poffe 5 vim autem corporis folidi ad 
vim gravitatis referri non poiie. Cumque hanc diife- 
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rentiam non fatis attendifle videtur Dodtiflimus Furinins, 
a vero multum aberrafle mihi videtur. St igitur fepo- 
fica (ua, de Vaforum iu. hypothe, & vi preflure, 
gua Natura utitur, pro Principio achibita, alia Theo- 
remata de Cordis & Sanguinis motu & viribus, elegan- 
te {ui cemonftrationis methodo, cenftrucre dignabirur, 
fefe dignum, mihi certe gratum, nee eraditis inutile 
prefticerit. Tu, qui Rei Medice principarum tenes, Vir 
Ampliffime, diffentientium difputationes rua prudentia 
ita moderari digneris, ne Indottis ludibrio, fed ut Do- 
ctis cmolumento effe poffint. Dabam Nerzhamptonia 
23. die Funii 1719. 











Wl. An account of fome Experiments relating to the 
Specifick Gravity of Hluman Blood. By James 
Jurin, M.D. and ELR.S. 


T is well known from the Obfervations of Mre 
Leeuwenhoek and others, that Human Blocd confifts 
of red globular Particles, {wimming ina pellucid Lym- 
pba, or Serum. Which two different Subftances, tho’ 
of unequal Specifick Gravities, yet fo long as they con- 
tinue to circulate in the Veins and Arteries, are pre- 
vented from feparating by their Motion and Warmth, 
But when the Blood comes to flagnate and cool in a 
Porringer, the globular Particles uniting together by 
their attractive Power, and finking by their Weighr, 
which is greater than that of the Seram, form the 
Coagulum, ox Craffamentum, at the bottom of the Por- 
ringer, the Serum {wimming above ic. 

Things always happen in this manner, when the 
Craffamentum is at liberty to fabfide: but it often falls 
out, that, either by its adhefion to the fides of the 
Veffel, or by the bubbles of Air, which the Blood 
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gathers upon falling into the Perringer, and which 
ftick to it's Surface, the Craffamentum is kept from fink- 
ing, and feems to float upon the top of the Serum, 

Thefe Accidents feem to have given the firft occa- 
fion to that Opinion, which, I think, has been gene- 
rally entertaind by thofe who have writ upon this 
Subject, namely, that the globular pare of the Blood 
is {pecificailly lighter than the Serwm, in which it 
{wims. 

But that which has fo fully eftablifhe this perfua- 
fion, is the Authoticy of the late excellent Mr. Boyle, 
who, among the many valuable and curious Experi- 
ments he has given us ia his Natural Hiftory of Human 
Blood, has left the following ones upon chis Subject. 

The ipecifick Gravity of Serum of Human Blood 
was tound by weighing a piece of Sealing Wax firft in 
Sersm, atid afterwards in Water, to be to the fpecifick 
Gravity of Water, as 1c24 to 1000. 

In a fecond Experiment, which for greater accuracy 
was made with an Intirument contriv’d on purpose, 
the {pecifick Gravity of Serum was found to be tothat of 
Water, aS 1194, to I000. 

In a third Experiment made by the fame Inftru- 
mene, and with Servm from the Blood of another Per- 
fon, it’s {pecifick Gravity appear'd to be 1186. 

. The Medium between thefe two lait Experiments is 
1190, which has fince been univerfa!ly receiv’d for the 
fpecifick Gravity of Serum of Human Blood, the fir 
Experiment being decla:'d by Mr. Soyle himfelf to be 
lefs exa@tly made than the other. 

The (pecifick Gravity of Human Blood was found 
by Mr2Boylz, tobe ro that of Water, as 1040 to Ia00; 
though on account of difficulties by him meation’d, 
he was far from being {atisfy’d with this Experinient, 
and recommended the thing co farther eryals. 
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Thefe Experiments however having hitherto patt 
uncontroverted, and it appearing from them, that che 
{pecifick Gravity of Serum was greater than that of 
Blood in the proportion of rr90 to 1040, or of 8 
to 7 nearly; it was a neceflary confeque: ce of this, 
that the Blood Globules were fpecifcally I:ghrer than 
the Serwm, and that in a very great degree, confide- 
ring the {mall proportion. that the bulk of the Craffa- 
mintum was found to bear to that of the Serum, from 
other Experiments. 

From this ic was not improbably conje@ured, that 
thefe Globules were thin Veficles fill’d with an Aereal 
fubfance: and this Opinion f{eem’d to receive a great 
confirmation, upon it’s being obferv’d, in viewing the 
Circulation by a Microfcope, that a Blood Globule, in 
paffing through a very narrow Veflel, would change 
its fhape from a Globular to an Oval Form, and would 
recover it’s former Figure, as {eon as it was gor thro’ 
the narrow Pafiage; which appearance feem'd to be na- 
turally accounted for from the Elafticity of the included 
Aura. 

Upon this conje@ture have been buile a great many 
Solutions of the Phenomena ob{ervable in the Animal 
Oeconomy, and the diforders of it; particularly a late 
ingenious account of Mufcular Motion, It it net my 
bufinefs at prefent to examine any of thefe, nor is it 
my defign to caft any reflection upon their Authors, 
who were led into this miftake by the natural confe- 
quence of a matter of Faét, for the truth of which they 
had fo great an Authority, as that of the excellent Pere 
fon above-mentioned. But I lope, I fhall eafily be 
pardon’d for enquiring into the foundnefs of the 
Foundation, when the Superftruciure erected thereupon 
is {o confiderable ; and the following Experiments, 
however trivial in themfelves, will not appear unworthy 
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the confideration of the Royal Society, if it be found, 
that they may prevent us from running into Errors of 
the greateft confequence. 

Exp. ¥. 1 have feveral times cut off a fmall pare 
of the Craffamentum, when by its adhefion to the fides 
of the Porringer ic has feem’d to {wim upon the Sur- 
face of the Serum, and have put it into another Vet 
fel fill'd with Serum: upon which it has immediately 
funk to the Botrom. 

Exp. UW. | When the Coagulum has been buoyd up in 
the Serum by the bubbles of Air adhering to its Sure 
face, | have feparated a {mall part of it, where thofe 
Bubbles have been rhickef%, and put it into a Glafs of 
Serum, in which it has {wom, as before. Then fetting 
the Glafs upon the AirePump, thofe Bubbles burft afs 
ter one another, as the Receiver was exhaufting, and 
the Air being again let into the Receiver, the lump 
of Craffamentsm {unk to the bottom of the Glafs. 

Exp ML [have eften placed a drop of Serum upon 
a clean Glafs before a Microfcope, in which I had 
diffolv’d a very {mall quantity of Blood, and obferv’d, 
that when the Glafs was held in a perpendicular Po- 
fiure, the Elood-Globules fubifided to the bottom of 
the Drop; and inverting the Glafs, the Globules again 
defcended thro’ the Serum to the Bottom. I had the 
fame fuccefs with a fimall quantity of Serum and 
Blood in a Capillary Tube. And the fame thing has 
been long fince obfery’d by the famous Mr. Leenwen- 
boek. 

Thefe Experiments undeniably demonftrate, that the 
Craffamentum, or globular part of the Blood, is {pecifi- 
caily heavier than the Serwm; and coniequently ic is 
by no means probable, thac the Blood Globuies are 
Veficles fill’d with Air, or any other Fivid lighter chan 
Serum. And that they are not filld with any fore of 
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Elaftick Fluid, will appear from the following Experi- 
ment. 

Exp. VV. Tn a {mall quanticy of Serum of Human 
Blood, I diffolv’d fo much Blood, as that the Globules 
might not lye too thick together, to hinder their being 
feen diftin@ly. Then having lodged a {mall drop of 
this Liquor on the infide ofa thin Glafs Tube, I fitted 
the Tube on to the Air-Pump, and placed a Microf- 
cope by it, fo that. I. could fee the Blood-Globules 
through the. Tube. This being done, I caus‘d the 
Tube to be exhaufted, keeping my Eye upon the Glo- 
bules all the time, in order to obferve whether they 
dilated themfelves, as the Air was. withdrawn; but 
could not perceive the leaft alteration, they appearing 
exactly of the fame bignefs in the Vacuum, as they 
had done before. Whereas if they had been fill'd with 
an Elaftick Fluid, they would either have burft, or 
have been dilated to at leaft 7o or 80 times their 
former: Magnitude. The Stop-cock being afterwards 
turn’d, and the Air fuffer’d to re-enter the Tube, the 
Blood-Globules ftillretain'd the fame bignefs, asin Vacwo. 

To this it will perhaps be objected, that a learned 
Member of this Society, ina Book lately publifh’d, has 
aflerted the direct contrary to what I here affirm, and. 
has affur'd us, that the Blood-Globules in an exhaufted 
Receiver, inftantly {well, and.dilate themfelves fo, as. 
to become incredibly. large. Buc as that Gentleman 
does not tell us, upon what Experiment this affertion 
is grounded, it may not be unreafonable to {uppofe, 
that he was mifled by the common Hypothefis, which 
he there maintains, of the Bivod-Globutes being fill'd: 
with Air, and by what he «as heard or feen of the 
bubbles of Air, which arife fom Blood inthe Aic Fump in 
the fame manner as from other Liquors, and which not 
eafily breaking out from fo vilcid a Fluid, occafion 
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the appearance he mentions. However this may be 
to prevent any difpute, and avoid the coming to 
Utri creditis, Quirites? 1 fhall offer a Teftimony, that 
every body will be fatisfy’d with, namely that of the 
learned and ingenious Mr. Machia, Profefior of 4ftro- 
nomy in Grefham Colledge, and one of our Secretaries, 
who having honour’d me with his Company at a ree 
petition of this Experiment, in order to be witnefs to 
the Event, was fully fatisfied upon repeated tryals, 
that there was no perceivable difference between the 
Magnitude of the Blood Globules in the Air, and in 
Vucuo, Upon this occafion the two firfk Experiments 
were likewife repeated in his prefence, with the fame 
.SuccefS, as above related. 

Though what has been already faid is a fufficient 
proof of the Opinion above-mention’d, yet however 
to prevent the Objections, which may arife for want 
of Experiments made in the fame manner with Mr. 
Boyle's, as well as for the {atisfa@tion of the Curious, 
who may be defirous to know the true Specifick Grae 
vities of Seram and Blood, I fhall proceed to demon- 
flrate the fame thing by Hydroftatical Experiments. 

Exp, V. Novemb. 13. 1713. Having fuffer’d a quan- 
tity of my own Blood to ftand about 24 Hours in 
the Porringer, and then drawing off the Serum carefully 
with a {mall Siphon into a convenient Glafs, 1 found 
by the Hydroftarical Balance it’s Specifick Gravity to 
be to that of Water, as 1029,8 to 1000. 

Exp. Vi. Feb. 21.1716-7. I examin’d the Serum 
from the Blood of another Perfon in the fame manner 
and found it’s Specifick Gravity to be 1028, 6. 

Exp. VU, VIL and IX. April 8th, 1717. I obtain’d 
three feveral quantities of Serum from the Blood of 
different Perfons. The ficft of thefe was of a deep 
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Colour, inclining fomething to red, and a little-Turbid. 
It’s Specifick Gravity was 1029, 7. 

The fecond was likewife a little Turbid, and of a 
pale whitifh Colour. The Specifick Gravity of this 
Was 1030, 2. 

The third quantity of Serv was perfectly clear, and 
of the colour of Canary. !t's Specifick Gravity was 
found to be 1030. 

Though theie five feveral Experiments were all care. 
fully made, and with a Balance whofe accuracy I was 
well affur’d of, yet for farther Evidence, I thoughe ir 
proper to make that which tollows, after another man- 
ner. 

Exp. X. Fan. isch. 1718-9. T drew of all the 
Serum from five or fix feveral Porringers, containing the 
Blood of different Perfons. This 1 fourd to be a fir. 
tle tinged with Blood, which was occafion’d by my 
being oblig’d to draw it off pretty near to the bottom 
of the Porringers, in order to obtain a quantity {uffi- 
cient for my purpofe, For this reafon I fuffer'd it to 
fland about two Days, in which time the Globular 
part of the Blood was entirely precipitated to the Bor- 
tom, and the Serum was become perfectly fine and 
tranfparent. I then drew ic off with a Siphon into a 
Glafs Vial wich a narrow Neck, which 1 fill’d co a 
certain mark made in the Neck for that purpofe. 
This done, I plac’d my Vial in a nice pair of Scales, 
in which | had a. counterpoife for the weight of rhe 
Vial, and found that quantity of Seram to weigh 
2284; Grains. 

Then pouring our the Seram, 0 fil'd the Vial wich 
comimon Water to the fame mark, and found the 
weight of the Water to be 2219 Grains. 

From which i fellows, that the Specifick Gravity 
of this Serum was 3029, 4. . 
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Exp. XV. July rq. 1719. 1 procerd a quantity 
of Blood taken from the temporal. Artery, from which 
I drew off the Serum the next Day, and weighing it 
in the fame manner fotind it’s Specifick Gravity to be 
1028, 8. 

Thefe Experiments agree fo nearly. together, that 
the little difference between them may very well be 
attributed to that which is be:ween the Serum of dif- 
ferent Perfons; or to the variations occafion'd by hear 
and cold in the feveral Seafons of the Year, in which 
they were made. So that from them we may fafoly 
determine the Specifick Gravity of Serum of Human 
Blood at a Medium to be 1029,5, or ina round num- 
ber 1030. From which the greateft Variation in any 
of thefe Experiments is little more than one in 10005 
whereas the difference between Mr. Boyle’s Experiments 
and mine amounts to {60.in 1oco, 

Ext. X'. April 6. 1717. In order to find the 
Specifick Gravity of Human Blood, which, by reafon 
of it’s tenacity, and fudden alterations upon flancing, 
cannot be determin’d by the Hydroftatical Balance ; { 
took a narrow-neck’d Vial, and fill’d ir toa Mark, 
with Blood pourd immediately out of the. Porringer, 
as foon as the Perfon was Ilooded. This 1 weighd, 
as I had done the Serum before, and found it’s Specis 
fick Gravity to be 1051. 

Exp, XU. Aug. sth. 1717. Having fill'd the fame 
Vial with the Blood of another Perfon, running im- 
mediately out of the Vein through a Funnel, it’s Spe- 
cifick Gravity was determin’d at 1053. 

Suffering this to ftand till ic was cold, I found the 
Blood was funk a fmall matter beow the Mark in the 
neck of the Vial. This being fil’d up with the Wa- 
ter, Which in fo {mall a quanticy could make no tent 

le 


( 1008 ) 


ble difference from Blood, 1 found the Specifick Grae 
vity of cold Blood to be toss. 

fixp, KUV. dug. 6th. 1718, The laf Experiment 
being repeated in the fame manner as the Year bes 
fore, the Specifick Gravity of cold Blood was again 
found to 1059. 

Exp. XV. Fuly 14th. 1719. The Arterial Blood, 
from which the Serum was afterwards drawn off for the 
1ith Experiment, being weighd in the fame manner, 
it’s Specifick Gravity was 1052, 5. 

As this Arterial Blood and it’s Serum, differ no more 
in Specifick Gravity from. Venal Blood and Sery#, 
than the feveral Portions of thefe do from one ano- 
ther, it’s plain, that the difference in this refpect bee 
tween Arterial and Venal Blocd is wholiy inconfide- 
rable. The Animal Occonomy indeed teaches us, 
that the Serovs Liquor is perpetually drawing off 
from the Arterial Blood by the ieveral Secretions, burt 
as the quantity feparated in one Circulation is very 
fmall, the Blood muft arrive in the Veins nearly of 
the fame denfity, as when it runs through the Artes 
ries. 

In the x3th Experiment we obferv’d, that the Blood 
alcer’d it’s Specifick Gravity upon cooling from 1053 
to 10553 from which we may infer, that if the Blood 
made ufe of in the 12th Experiment had been fuffered 
to ftand till it was cold, it’s Specifick Gravity would 
have been 1053; wherefore, taking a Medium be- 
tween the four laft Experiments, we may allow the 
Specifick Gravity of cold Human Blood to be 1054. 

The difference of 14 Parts in a 1000, between this 
and the’ Sfecifick Gravity determined by Mr, Boyle, is 
eafily accounted for, if we confider, that that Gentle- 
man did not make ufe of a Veflel with a narrow 
Neck, as plainly appears from the circumftances men- 
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tioned in his Experiment; and confequently a finall 
error in the height of the Liquor would make a confi- 
derable alteration in the Specifick Gravity. 

Since therefore the Specifick Gravity of Human Blood 
is 1054, and that of its Serum 1030, it is plain, that 
Blood is heavier than Seyam by about one part in 43. 
From which it manifeftly follows, that the Globular 
part of the Blood is fpecifically heavier than the Serum, 
fince the Globular part being {eparated from the Blood 
leaves the remainder, or the Serum, {pecifically lighter 
than the intire Mafs. 

But in order to determine the exact Specifick Gra- 
vity of the Blood Globules, it is firft neceffary to know 
the Preportion, which the whole quantity of the Cra/- 
famentum_ contained in Blood bears to the Serum. To 
this end Mr. Boyle has. given us two feveral Obferva- 
tions of the weights of the Craffamentum and Serum, af- 
ter they have feparated one from another in the Por- 
ringer. But beiides the difficulty of making this Ex. 
periment with any tolerable exactnelS, it is to be con- 
fider’d, that there is a great deal of Serum contain’d in 
the interftices of the Globules, that compofe the Craffa 
mentam. 

This difficulty however is infome meafure anfwer'd 
by ewo other Experiments, which Mr. Boyle made for 
this purpole, after the following manner. He pura 
quantity of the Craffamcntum. uready f{eparared from 
the Seram, into an Alembick, and diftill’d of the re- 
maining Serum to drynelS, but without drawing off the 
Oil, or Volatile Salt; after which he weijt’d the di- 
ftill’d Liquor, and the dry MafS left bebiad. 

By comparing thele Experiments with rs: two for- 
mer, it wil! be found that the entire weiss of Seruna 
contain’d in Blood is neer'y 2 of the whuvle, and cone 
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confequently the weight of the dry’d Craffamentam is 
only two fifteenths of the Bloods 

But for farther fatisfaction, an Analyfis was made 
at my defire with a large quantity of Blood, amount- 
ing co four Pounds fourteen Ounces, by that ingeni- 
ous and skilfull Chymift, Mr. John Brovn, 

From this was obtain’d, with a very gentle heat, two 
Pounds, fourteen Ounces, and fix Drachms of a 
Phlegmatick Liquor, that had fcarce any thing of the 
feetid Scent, which is ufval in the diftillation of Ani« 
mal Subflances; and its Specifick Gravity was nearly 
the fame with that of common Warer, being but 
1200,8. This being mixt with a ftrong folution of 
Alum, fcarce afforded any Coazulum; but exhibited a 
confiderable one upon mixture with a folution of. Ree 
man Vitricl. 

The diftillation being continued with the fame 
Heat, we had feven Ounces more of Phlegm confides 
rably impregnated with Volatile Salt, as was manifeft 
from the Smell. The Specifick Gravity of this was 
1007, and having mix’d ic with Tinctura Martis opti- 
ma, Solution of Alum, and of Roman Vitriol, a large 
Coagulam was precipitated. In diftilling thefe there 
was loft by Evaporation, two Ounces and two Drachms, 

The third portion of Liquor, being rais’d with a 
ftronger Fire, amounted to feven Ounces fix Drachms. 
This was reddifh, and turbid, and fo ftrongly charg’d 
with Volatile Sales, thar ic might very well. deferve 
the name of Spirit. {ts Specifick Gravity was ro8o, r. 

Befides thefe we had feven Drachms of Volatile 
Sale, an ounce of Oil, and eight Cunces four Drachms 
of Caput Mortunm, which fiill retain’d fome fimall re- 
mainder of the Oil, as was manifeft from its taking 
Fire at the flame of a Candle. In this later part of 
the Operation was loft three Cunces, feven Drachms. 

: Upon 
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Upon making due allowance for the difference be 
tween the Specifick Gravities of the three firft Portions 
of Liquor and that of Serum, as likewife for what 
was loft in the two feveral parts of che Operation, 
which we may reafonably conclude to have been of a 
Speciiick Gravity nearly the fame w:th thet of the Li- 
quor drawn off, ic wil be foond, taae the quantity 
of Serum contain’d in this a'S of Blood was about 4 
of the whole Weight, and contequently that the quans 
tity of Craffamentam was > of ihe fame Weight. 

if we calculace therefore upon this Suppofition, that 
the weight of the Globular part of the Blood is 3 of 
the whole, we fhall find the Specifick Gravity ef a 
Blood Globule ro be tothat of Water as 1277 to tooo. 

If we follow the proportion of 2, which refults from 
Mr. Boyle’s Experiments, the Specifick Gravity of a 
Blood Globule will be 1242. 

But this computation is in all appearance a great 
deal too large; for we cannor be afiurd, that our 
whole quantity of aqueous Liquor was raisd from the 
Serum of the Biood. On the contrary it is-more than 
probable, that a confiderable part-of it was aflorded 
by the Blood Globules themfelves, efpecially in the 
latter part of the Operation, when their texture mutt of 
neceffity have been broken and diflolvd by the ftrong 
Fire that was-made ufe of. To prove this, we necd 
only confider the condition of the dry'd Crafamentum, 
after the Phlegm is drawn of; that being now a hard 
and brittle subilance: whereas the Glosules in theic 
nacural State are foft and yielding. Yor which r.atons 
it may perhaps be more fatisila@ory , if we ate 
tempt to fiad the quantity of the Globular part of tac 
Bicod afrer another manner. 

tt appears thirefore from Mr. Boyle’s Obfervazions, 
thar the quantity of Serum. which may be pour of 
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From the Craffamentum, is about one half of the whole 
Mafs. The remaining Craffamentum confifts of the 
Blood Globules, and a quantity of Serum filling up the 
‘Interftices between them; which, if the Globules keep 
their Spherical Form, may eafily be found by the prin- 
ciples of common Geometry, to be nearly one half of 
the bulk of the Croffamentum: but if the Globules by 
their preflure againft one another change their Figure, 
the quantity of Sevwm will be fomething lefs. 

If chis quantity of Serum lying between the Blood 
Globules be added to that pour'd off, ic appears, that 
the Sersm containd in Blood is about % of the whole 
bulk, and confequently that the Blood Globules make 
about + of the whole. From which we hall find the 
Specifick Gravity of the Blood Globules to be to that of 
Water aS 1126 to 1000, 

If we {uppofe the Blood Globules to make ;, 2, =, 
or = of the whole bulk, their Specifick Gravity will be 
re{peGtively 1174, 1150, 1102, or 1078. So that 
upon any of chefe Suppofitions, the Specifick Gravity 
of the Blood Globules will be confiderably greater chan 
thac of the Servm, and confequently they cannot be 
fuppos'd to be Veficles fill’d with an Aereal Subftance. 

It will therefore perhaps be aske, What do they re- 
ally confift of 2 

In order to come to a Solution of this Queftion, it 
may be proper to take notice, 

That Blood is compos’d of Phlegm, Oil, Volatile 
and fixe Sales, and Earch. For asto the Spirit, we 
look upon it with Mr. Boyle, to confit of the Phlegm 
and Volatile Sale united together. 

That the Seam, upon a Chymical Analyfis, exhibits 
a great deal of the firft of thefe, and the others in a 
very fmall quantity. 

That 
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That on the contrary the Craffamentum yields much 
lefS Phlegm, but the other Principles much more co- 
pioufly than the Serum. 

From which Data, 1 think, we may fafely conelude, 
that the Creffamentum, or Globular part of the Blood, 
confitts of fome Phlegm united with the Oil and 
Salts, and a fall quanticy of Earth. . a 

But witat is the exaét proportion of thefe feveral 
Principles to one another; what alterations are produ- 
eed in the Body by a change of this proportion; how, 
and in what part thefe Globules are form'd; by what 
means they preferve their Figure, without diflolving in 
the Sergm, or uniting wich one another; what varia- 
tions are made in their Specifick Gravities by Heat and - 
Cold; and what are the effects of thofe Variations, 
are Queftions not very eafy to be folv’d, and yet of 
fo much importance to the Animal Occonomy, that 
it were greatly to be wifht, we had a number of Data 
fufficient to determine them, 


P.S. Since this Paper was fent to the Prefs, I made 
the following Experiments, which ferving to confirm 
the Method laft made ufe of, for finding the Specifick 
Gravity of the Blood Globules, it may not be impro- 
per ro relate theme 

Auguft 6. 4719. 1 took a lump of the Craffamen» 
tum, and wafh’d ic gently in fair Water, to free it 
from the loofe Glovules, which precipicating. out of 
the Serum, after the Coagulum is form'd, do not unite 
into one Body with ix. This done, I laid it on a 
fpungy brown Paper, in order to drain off the fuper- 
fluous Moifturee After which, weighiog it firft in 
Air, and then in Water, I found its Specifick Gravity 


to be 1083.:. 
9 Ra Another 
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Another lump of the fame Craffamentum being weigh’d 
in the fame manner, its Specifick Gravity was 1082.9. 

Sept. 18. 1719. T found the Spec-fick Gravity of 
another piece of Craffamen.um to be 1082.1. 

A fecond piece from the Blood of a different Per- 
fon gave me 1086,t. 

A third from the fame Perfon gave 1086,6. 

From this ic follows that the Specifick Gravity of 
the Blood Globules is ac leaft 1084, which is the 
Medium between thele five Experiments. 

But if we allow one half of the bulk of the Craffa 
mentum to confill of Serum, filling up the Spaces be- 
tween the Blood Giobules, we fhall find their Spe- 
cifick Gravity to be 1138. 

From this we muft make a {mall abatement, becaufe 
fome part of che Serum muft have been fquees'd out 
from between the Globules, by their yielding to one 
anothers Preflure, when the lump of Craffamentum lay 
upon the Paper: and this. will reduce their Specifick 
Gravity fufficiently near to 1126, as we had before 


determin’d it. 








TV. An Acconnt of the Sunk Ifland in Humber, 
fome Years fince recover’d from the Sea. Being 
an Extract of a Letter Communicated to the 
Royal Society éy John Chamberlayne, E/q; 
R.S.S. 


‘ ‘His Tland goes by the name of the Sunt Ipind, 
= fo called I fuppofe from the finking Marfh Ground 


about it. As for its Original one may make’ pretty 


fure ConjeCures of that Ibelieve, becaufe ’tis yet with- 
in 
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inthe memory of Man, fince ic began to raife irs Head 
above the Ocean, there being feveral old People here 
alive, who can remember when there appeared nothing 
of it but a waft and barren Sand; and chat only ac 
Low-Water too, when for the fpace of a few Hours it 
fhewed its Head, and then was buried again till che 
next Tides Retreat: thus fucceffively ic liv’d and died 
until the Year 1666, when it began to maintain its 
ground againft the infule of the Waves; about which 
time it began to be refcued wholly from future dan- 
ger, by the Care and Induilry of Colonel Gilby, who 
having, as 1 amimform’d, a Leafe or Gift of it from 
the Crown, did raife Banks about the rifiog Grounds 
of it, and fo defending it from the Encroachments of 
the Water, ic became Firm and Solid; and ina fhort time 
afforded good Pafturage for Sheep and other Cattel. 
The Expences at firft to improve it to what it is, 
mufi needs have been very confiderable ; it being en- 
compafs’d with high Banks, and deep Canals for re- 
ceiving and difcharging the Liquid Element, which 
every now and then notwith{tanding threatens to re-pof- 
fefS ic felf of its ancient Heredicament, but hitherto in 
vain; for [ now acquaint you of its prefent Safety. 
This {land is now about 9 Miles in Circumference, 
within the Banks, which feem to render it impregna- 
ble againit all future attacks of the Sea, and is of a 
very fat and fertile Soil, affords good Grafs, Corn and 
Hay, and isreplenifhed wich numerous flocks of Sheep, 
which are of a larger Size and finer Wool than thofe 
in Fldernefs, from which it is divided by about two 
Miles in Water; and from Liacolufhire by about four. It 
is ftor’d with vaft numbers ef Rabits, that feém innu- 
merable, they appearing through all Parts in prodigious 
Swarms; their Skins are counted the finell in Lugland, 
of a dark Moufe Colour, Shage’d, and foft as Silk. 
There 
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There are alfo Cows and Horfes feeding con 
{tantly in the Place, with great plenty of Wiid Foul. 

The Inhabitants are not fo. numerous, there being 
only three Families that live conftantly upon the Place; 
however they are never too fulitary,there being abundance 
of Workmen and Labourers that concinual'y refort thi. 
ther, fometimes f am told to the number of a Hun- 
dred and upwards, for the repairing of the Banks, cc. 

The Yearly Income of the Proprietor Mr. Gilly, a- 
mounts to about 80o0/. and pays the King’s Taxes to thofe 
who Collect for the Ea/?-Riding, and is ufually uplifted 
by thofe of the Liberty and Townthip of Ottringham, 
from the Marfhes of which there is a Paflage over the 
Sands to the Swxk at Low-water. But this Cuftom of 
paying the King’s Cefs to them, proceeds only from 
the conveniency, not Neceffirys for it never belong’d 
to that or any other Parifh, fo thac 1 cannot refolve 
you in what Diocefé this !fland lyes, unlefS ic had 
been united to fome neighbouring Parifh, or converted 
to one of it felfs whichif effected, the fyth of Lambs, 
Wool and Rabits, gc. would make up a handfome 
Benefice. It lyes nearer indeed to the Diocefe af 
York, by at leaft two Miles, than to that of Tincola, 
being two Miles South of Aoldernefs, in the River 
Elumber, and four Miles Nozth of Lincoln{hire, dc 


Welwick, April 14 
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V. 4 Way for Myopes to ufe Telefcopes with. 
ont Bye-Glaffes, an Objett-Glafs alone becoming 
as ufeful to them, and fometimes more than a 
Combination of Glaffes. Communicated to the 
Royal-Society, by the Reverend J. T, Defagu- 
liers, LL.D. and F.R.S. 


Lemma 1%; 


Flat is requir of a Telefcope is to give large, 

and diftiné Vifion; that is, to make the Ob- 

ject (as in Galileo's Telefcope) or its Image (as in the 

Telefcopes made up of Convex Lentes) appear under 

a great Angle, and to have all the Rays of chofe Pen- 

cils that enter the Eye, meet in a point upon the Re~ 
tina of the Eye, on their refpetive Axes. 

The firft Figure reprefents the Combination of two 
Convex Lentes for the Aftronomical or inverting Te- 
lefcope; where the above-mentioned Requifites are ob- 
taind. AB is the Object {uppos’d ata vat diftance 
from the Ojective Lens LL, fo that Rays coming 
from the extremity A of the Object. will fall upon the 
Lens LL, in the fame manner as if they were paral- 
lel to their Axis AX; and after pafling the Glafs u- 
nite at 4, where they project the Image of the Point 
A; from whence diverging, they fail on the Eye- 
Glafs //, and having pafs’d through it, go on parallel 
toeach other, and enterthe Cornea of a common Eye E, 
which unites thoft parallel Rays upon its Retiza RRR 
at a, where the Image of « is projected: The fame 
wnay be faid of the Rays that come from B, and after 

ener 
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their feveral refrations through the two Glaffes and 
the Coats and Humours of the Eye, meet’ upon the 
Retina at B, where they project the diftin® Image of 
the Point 6. The Rays that come from all the Points 
of the Obje& AB being affected after the fame man- 
ner, give a diftin@t Image of tho’e Points upon the 
Retina, and therefore the Object does appear diftinc. 

The Obje@ will alfo appear magnified in the fame 
proportion as the Angle /C/— to 6M a (under which 
its Image is feen,) is greater than the Angle A CB un- 
der which the Object AB would be feen by the naked 
Eye; as is more at large demontfirated by Dioptrical 
Writers. 


Lemma 2. 


If parallel Rays fall upon the Cormea of a Myops, or 
fhort-fighted Perfon, they will unice in the Eye, before 
they come to the Retina, the farther ‘from. it the more 
Convex the Eye is; but if the Rays which fall upon 
the Cornea diverge in proportion to the too great Convee 
xity of the Eye, as from D, fuch Rays will be fo refra- 
Gted by the Coats and Humours of the Eye as to meet 
in one point upon the Retioa RR, fee Fig.2 and 3. 
Where ! have in the Scheme neglected che Refraction 
of the Rays pafling out of the Cryffallize K into the i+ 
treowns Humour V, as! do in the other Cafes. 

This Lewma is allo demonftrated by Dioptrical 
Writers. 


Lemma 3- 


If two Pencils of Rays (in each whereof all the 
Rays are parallel to the Axis, as 2C) fail upon dife- 
rent Parts of the Corea, at the greateft diflance from 
one another that can be allowd for thefe Rays to en- 
ter the Pupil PP, their Axes will, after entring the 

AQUOS 
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Aqueots Humour, converge, and meet either in the 
Vitreous, or Cryftalline Humour, according to the 
Convexity of the Corvea thro’ which they pafs’d, and 
diverge again before they come to the Retina; the 
Rays of each Pencil converging upon their refpective 
Axes, to the place where the faid Axes crofs one ano- 
ther, Fig. 4. 

Demonft rations 


The Axes 2Ca, 2Ca, falling obliquely upon the 
Cornea at C,C, and entring from Air into the Aqueous 
Humour, will be refracted towards the Perpendicular 
to K: where ftriking more directly upon the Cry- 
fialline, they will go on to «, 4, upon the Retins 
RRRR, decuflating at V within the Vitreous Humour. 
The other Rays 7,73 p,p, after their Refraction in the 
Aqueous Rumour, fall more obliquely on the Cry/falline, 
and therefore are refracted again fo as to meet at V, 
where the Axes alfo meet, and thence go on to the Re- 
tina RRRR, Fig. 4. 


Lemma 4. 


But if the Axes of the above-mention’d Pencils are 
Parallel, the Rays that accompany them diverging 
from a Point fo near the Eye, that the divergence may 
be proportionable to the too great Convexity of the Eye ; 
then only the Axes will meet in the Eye before they 
come to the Retina (by Lemma 3.) but the other Rays 
will not unite upon their refpe@ive Axes, till they 
tome to the Retioa, (by Lemma 2.) 


Propofttione 


I {uppofe the Eye of the AMyops fo Convex that he 
can fee no farther than a common Eye, with the Eye- 
Glafs of a Telefcope before ic: then the Eye of the 

9$ Myops 
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Adyops being in the place of the Eye-Glafs, will receive 
the Rays diverging from the feveral points of the Image 
(projeGed by the Obje@-GlafS in irs Focus,) in fuch 
manner, that they will after their feveral refractions 
meet in refpective Points on the Rétina; and the Axes 
of the Pencils which come from the extremities of the 
Object, will, inthe Eye, make the Angle BV A = to 
bea, under which the Image 46 is feen, by Lemma q. 
The Cornea and Agqueons Hamour here fupply the 
place of the Eye-Glais, and the Cry/talline and Vitreous 
Humours that of a common Eye, See the sth Fig, 
wherein R is the Retina, V the Vitreous Humour, and 
K K the Cryffaliine Humour; and the Image 44 is fup- 
pos’d to be brought down from the ffi Fig. which re- 
prefents the Affronomick Telefcope: the too great Con- 
vexity of the Eye here being in the place of an Eyc- 
Glafs. 

An Objection may be made to this, wiz. that PP 
the Pupil of the Eye being fall, will take in but’a ves 
ry. little Image, or a fmall part of the Objedt:: Bur 
then if the Eye be mov’d fucceffively, to all the parts 
of the Space where the Eye-GlafS was, it can take 
any part of the Object; and if the Obje@t-Glafs be 
large, which may more eafily be made than a large 
EyeGlafs, and the Tube a Foot wide or wider, as 
much may fucceflively be taken in, as if an Fye-Glaf{s 
might be had of a Foot Diameter.. A little practice 
may make any. Myops fo ready, as to keep an Objed 
when once found, though. the: place where he Rands 
be thaken... Ie would not be amils to hold a Lens in 
one’s Hand (for an Eye-Glafs) to find the Object ac 
firft, tiicuftom has made it eafy without it: when once 
the Obje@ is found, it may te eafily kept. 

An Eye more fhort-Gghted than | have fuppos’d, 
will perform the Office of a more Convex Eye Glas, 

cing 
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being brought nearer to the diftin® Bafe of the Ob. 
ject Glafs; and an Eye lefs Convex, the office of a 
lef Convex Eye-Glafs: but with chis difference, that 
the more Convex the Eye is, the eafier may any part 
of the Object be found, and the larger and more 
lucid it will appear. 

I have feen Saturn’s Ring very plain with an Ob- 
ject-Glals of little more chan fix Foot Radivs, without 
an Eye-Glafs. 

] have alfo found out a way for the Prefbyte to 
make ufe of an ObjeQ-Glafs, by placing their Eye 
nearer the Less than its Focus, by fo muchas their Eye 
is flatter than a common Eye, fo as to make (as it 
were) the Telefcope of Galileo: the flat Eye ferving 
as a common Eye arm’d with aConcave Lews. Thave 
fo fixed the Telefcope, asto make a Prefbyta read at a 
great diftance a {mall Print. The truth of this may 
be eafily demonftrated, ifit be requir’d. 

If this Experiment be made at Sea with a very large 
Tube, big enough to put in the Head and move ir 
about, and the Object-Glafs be alfo large, ic may noc 
pethaps be difficult to obferve the Eclipfes of the 
Satellites of Fupiter, which 1 would recommend to the 
Confideration of thofe that would try for the Lengi- 
tude by fuch like Obfervations. 





VI. New and accurate Tables for the ready Compu 
ting of the Eclipfes of the firft Satellite of Ju- 
piter, by Addition only. By the Reverend 
Mr James Pound, R.S.S. 


]‘ Numb. 214. of thele 7ranfaiens, for the Months 
of Novem and Decem. 1694. we exhibited au Epi- 
tomy of Mr. Caffiai’s curious Tabics then newly pub. 
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lifhed. for computing the Eclipfes of the frrft Sctellite 
ot Jupiter, without the help of any other Numbers. 
The eafe of this Ca/culus gave great fatisfaction to thofe 
that delight in Telefcope obfervations; and lias been 
of good ule to encourage Aftronomers to afcettain the 
Geographical Longicudes of many places, by help ef 
thefe Eclipfes; whofe frequency feems to afford us tite 
propereft means for chat purpofe. 

But it being now 26 Years fince thofe Tables were 
pubtifhed, length of Time bas difcovered that this Sa- 
tellites motion is a {mall marcer {wifter than M. Caffiag 
had fuppofed it; and the Reverend Mr. Pound being 
provided with all che Qualifications requifire for fuch 
a Work, has of late apply’d himfelf to reQlify By fre- 
quent Obfervation what he found amifs in rhe afore- 
{aid Calculus; and withal has put it into another Form 
yet much more eafy and compendious, by bringing 
what M. Caffini had given.us in odd Numbers, to the 
Millefimals of a Circle, both as to Numb. 3. which he 
calls Numb. A. being the mean Anomalie of Fapiter in 
{uch parts; as alfo to Numb. II, or our Numb. 8. which 
is the diftance of the mean place of Fapiter, from the 
true place of the Suz, and which wich the addition. of 
the Equation of Numb. B. gives the true angie of 
Commutation in the fame Millefimals of a Circle. -And 
having deducted from the Epoches the greateft Equa- 
tions both of Numb. A and B. he reftores them by ad+ 
ding as much to- the Equations themfelves, by which 
micans they all become Affirmative, fo that the whole 
computation is performed by Addition oaly. 

The Reader is fuppofed ro be acquainted with the 
Method of M. Cajimi’s Calculus, which is at large exe 
piain’d in the aforefaid Tranfaction, Num. 214. For which 
roafon this fhorter Defeription. may {ufice at prefent. 
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Epoche Conjunétionum Primi Satellitis Cum Jove. 
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Revolutiones Primi Satellitis Fovis in menfibus. 
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The Ufe of the foregoing TABLES. 


HE Eclipfes of the firft Satellite of Fupiter, as 

has been already faid, afford che beft means of 
determining the Longitude of places on the Land, 
where Telefcopes of a convenient length may be ufed ; 
thirteen of thefe Eclipies happening every 2; Days; 
burt it is requifice thac the Obferver know nazar the 
matter when thefe opportunities offer them‘elves, 
Jeaft on the one hand he let them flip, or elfe grow 
weary by a too long attendance on them. 

Thofe therefore who are curious to obferve them, 
may readily compute the times of the Immerfions 
or Fmerfions of this ‘atellite, and that with great 
exadtne(s, by the following very {bo t Precepts, which 
adit of no Exception or Caution, viz. 

Out of the firft Table take the Epoche for the Year, 
with its correfponding Numb. A and Numb. B; and to 
them add, out of the Tables of Months, the Day, 
Hour, Minute and Second, neareft lefs than the cime 
of the Eclipfe you feek for, together with its Nam. 
A and B: the Sum of the times is the mean time of 
the middle of the Eclipte. 2. With Nem. A thus col- 
le‘ted take out the firft A.quation of the Conjun- 
Ctions ; as alfo the Aquarion of Num. B. always to be 
added to Num. B. before found, 3. With Nam B fo 
equated, take out the fecond Aiquation of the Con- 
junctions ; and in the laft Table, che third A:quation, 
as alfo the Semi-duration of the Felipfe anlwering to 
Num. A. 4. 1oche mean time of the middle of the 
Belipfe, add all chofe three Aiquations; the Sum fhell 
be the true equated time of the middle of the Eclipfe 


tought, 5. Lf Nw. B. equated be lefs than 500, fubiirac 
the 


€ 1033) 
the Semiduration, and you will have the time of the Im- 
merfion, or if it be more than 500, adding the fame, 
ie will give the time of che Emeciion 

But Nore, the times thus found are equal time, ftill 
to be reduced to che Apparent: and thit in the Biffex- 
tile Year, after february, one Day is to be deducted 
from the Day of the Month. . 

The lefS ‘skiiful may perhaps be p'ess’d with an 
Example or two, which may ferve them to imitate. 
Let ic be required to find che time-of che Immertion 
of this Satellite into Fupi-er’s fhadow, November the 
9th 1719. in the Morning. The Work ftands thus, 


Dh! ” Nu. A. Nu. B, 
W719. EF. GIT. 53 872 396 
Novemb. 7 «11.53.29 72 776 


ceemee 





Conj.Med. 8.18. 4. 42 944 E72 


Aquat I, 51-53 10 &q.B. 
quat. II. 10.26 — ; 
Aquat. IIL 3 +26 132, B. Aquat. 





8.19.10.27 
t. 6.33 Semidure Subft. 


Novemb. 8.18. 3454 





So that by this Calculus, on the ninth of Novem. 
at 4 Minutes after 6 in the Morning, equal Time, 
may be feen the /wmerfion of this Satellite into Fupi- 
ter’s fhadow. . 


Another Example hall be of the Emerffon on the 
, fifth of April 1720, viz. 


1720 
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Dh’ “ NuA. Nu. B 
1720. O©.20.22.+40 956 Z10 
April 4.%3.44.22 Bis 22 244 
Conj. Med. 5. 10607 .02 978 554 


Aquat. ? 44.13 13 Eq. B. 
£ squat. IJ. 0.45 at 
fEquat. Il. 3-29 567 B. Aquat. 


1. 5.40 Semidur. Adds 
Aprit §.12,01.09 


Hence it appears that at one Minute after Mid- 
hight following the fifth of April, equal Time, will 
happen the Emerfion required. Nor do we doubt 
but that the Evene will very nearly anfwer. 


Laftly, ic may not be amifs here to inform the Rea- 
der, that we have learnt, by the experience of many 
Years Obfervation, that the fecond inequality of this 
Satellite proceeds from the progreflive Propagation of 
Light, and is common to all the reft of the Satellices: 
Light, being found to proceed in about feven Minutes 
of time as far as from the Sun to the Earth, whether 
with an equable motion or otherwi(e is ftill a queftions 
For this reafon we have added a Third quation, 
whereby to account for the greater diftance of Fupiter 
from the Earth in Aphelio than in Perihelio, as the 
Second /Equation an{wers to the greater diftance of the 
Planet when near the Conjunction of the Sun, than 
When near his Oppofition. 


FINTS, 
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I, 4 Letter of the curious Mr. Henry Barham, R. S. Soc. 
to Sir Hans Sloan, Bart. Vice-Prefident of the Royal 
Society; giving feveral Experiments and Obfervations 
on the produttion of Silk-Worms, and of their Silk in: 
England, as made by him laft Summer. 


Worthy Sir, 

S you are the Patron of Induftry and encourager of 

Natural Experiments, I think you juftly claim the 

firft View of thefe {mall ones, I made upon Silk 
Worms, the laft Summer. 

And altho’ they may have been done before by others in: 
fome other parts of the World; yet in all the Authors L 
have Read I do not find they make ufe of the fame Me« 
thod; and I dare be bold to fay, that thefe following Ob- 
fervations and Experiments were never made in England 
with that Nicety, as I have done, and fhall do if 1 live. 
Ic being the firft Attempt of this'kind, ic may come fhore 
of that compleat Methodical Manner it may be brought to 
hereafter ; the which I hope you'll excufe, 

After you have perufed it your felf, if you fee any thing- 
in ic worthy the Communicating to the Royal Society (it 
being defign’d for the Publick) you may do me the Honour. 
But { wholly fubmic to your Judgment and Opinion in this, 
as I do in all other things whatfoever, I am, 

Your bumble Servant. 
Henry Barham, 
Xperiments made in Chelfea Park, in the Months of May 
Fune and Fuly 1719. 

April 27. Lreceiv'd a {mall parcel of SilkeWorms Eggs from 
Languedoc. 

May 6. Early inthe Morning I found them Hatcht. of 
themfelves, the Wind fhifting in the Night from Ea? Nor- 
therly to the Weft Southerly, changing the. Air of a fudden to 
Warm, two Days before the change of the Moon. 

After Feeding and Managing them according to Art, 
through the whole Courfe of their four Sickneffes, they 
were come to their State of Perfection, being then as 
thick as a Man’slittle Finger, andfrom 4 tos Inches long, of 
a yellowith Colour, and when held againft the Light, they 
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might be feen through as you may an Egg, being of the fame 
Colour and Confiftence (fill’d wich che mateer that makes the 
Silk) This: is a certain Sign that they will begin to Spin in 
24 Hours or lefs, They then forfake their Food (being very 
Voracious before) and hunt about for a convenient Place to 
fix their ficft Hold-fafts, for fupporting the Balls or Cones 
that they are to make, which they doin a moft wonderful 
Mathematical Manner, with a Mixture of a Gummy Sub- 
ftance that tyes all cogether ; and when the loofe furzy Sub- 
ftance is taken off, and fome of ehe Silk is wound off, the 
remainder is fo Smooth and Compa, fhining like Sattin, 
that they are made ufe of for Artificial Flowers,and efteemed 
the beft of any thing yet known for that purpofe, for which 
(only) they are generally keptin Boarding Schools. | weighed 
many hundreds of thefe Silk-Balls or Cones, which I found 
to weigh from 35 to.40 Grains, with theic Aurelia’s or Chryfa= 
lis within them. 

Fune 27. They begun co Spin, having been Hatcht 7 
Weeks and 3 Days; and in 4 or 5 Days finifhed their labo- 
rious and curious Work : but their Balls were not fit to be 
removed until 8 or ro Days. 

Fuly 7. Monf. Lachivre began to wind off their Silk. Balls 
with a Machine that made great difpatch, winding much 
fine Silk in a Day: I found that an Ounce of Silk-Balis 
would make about a Dram of fine Silk ; but to be more cer- 
tain, I weighed out tothe Winder 12 Pounds of Silk- Balls 
at 4 times, and told the Balls in every 3 Pound as follow- 
eth, viz. 

The firft 3 Pound contained 812 Bails. 
The fecond 3 Pound contained 842 
The third 3 Pound contained 797 
The fourth 3 Pound contained 868 
So that the whole 12 Jib. Weight contained 3319 Balls. 

Which when wound off, was found to yield and make one 
Pound and one Ounce, or 17 Ounces of fine Silk, and aboue 
7 Ounces of coarfe Refufe unwound, in all a Pound and 
half of Averdupois Weight, or 2 Pounds Troy; which is as. 
great or greater making or yielding as in any part of the 
World, andthe Silk as fine. { fhewed‘it to a noted Silk Bro~ 
ker, who faid it was Iralian Silk, (not knowing it was made 
in England) and worth about 20 Shillings per Pound, if I had. 
never fo many Bales of ic, ds. 
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Now upon this Experiment finding that 3419 Silk-Balls 
would make one Pound and cne Ounce of-fine Silk, I was 
defirous to know what quantity of Silk might be expected 
from the Worms Hatched from one Ounce of Eggs. 

Of which to obtain the Knowledge, Imade ufe of the 
following Mechod: by often weighing and telling I found 
that one hundred Eggs weighed but one Grain, fo that if 
one Grain contains 100, adScruple muft contain 2000, and 
a Dram 6000, and an Qunceat 8 Drams to the Ounce, mutt 
contain 48000 Eggs, Now if every Egg hatch a Worm, 
and every Worm makes a Silk- Ball, there muft be from one 
Ounce 48000 Silk.Balls; and if 3319 Balis will make one 
Pound and one Ounce of fine Silk, (which by Experience 
I found they did) then 48coo Silk-Balls will make rs 
Pounds and 6 Ounces of Averdupois Weight in fine Silk, or 
18 Pounds and eight Ounces of Troy Weight, which is 
very confiderable. And in che fame Proportion one Pound 
of Silk Worms Eggs, will produce Worms fufficient to make 
above 180 Pounds of Silk. But allowing for Cafualties, and 
f{uppofing but 12 Pound of fineSilk made from the Worms and 
their Silk~Balls produced from an Ounce of Sik Worms Eggs ; 
it will be found much to exceed moft Countries, according 
to Auguftino Galles Computation: For he fayeth, thatin the 
Southern parts of France, viz. Languedoc and Provence, they 
make but 7 or 8 Pound of Silk trom Sik Worms hatched 
from an Ounce of Eggs; and in Brefeia in Italy, but 8, 9, 
or 10 Pound of Silk from an Ounce; only in Calabria, where 
the Si/k-Worms and their Eggs are larger, they make 11 or 
12 Pounds of Silk from an Ounce of Eggs; which ftill doth 
not exceed, nay hardly comes up to, what we make in Eng- 
land, 
As tothe Charge and Expences of making the aforefaid 
quantity of Silk in England, different from that of other 
Places, I fhail be able to give you a more particular Ac- 
count in my next Experimental:Obfervations, 

I have only this to. add, that Experience hath taught me 
how co hatch Silk Worms twice in a Year, fo as to have two 
good Crops of Silk in one Year. And chat the Afulberry 
Trees will have Leaves in Englend twice ina Year, without 
prejudice co either Tree or Fruit, is moft certainly true. 
Bur more in my next. 

I. VIRO 


Viro Celeberrimo, 


Ricuarpo Meap, MD. 


Collegii Medicorum Londinenfium 8 Socie~ 
tatis Regiz Socio. S. P. D. 


Facobus Furin, M.D. & Reg. Soc-S. 


Pologiam Preftantiffimi Viri, $acobi Keilii, qui 
acerba nuper & immatura morte prxreptus mag- 

num fui defiderium Eruditis reliquit, ftudiofe pervolvi- 
mus. Quam inter legendum fingularem fimul candi- 
diffimi Ingenii humanicatem, qua nofmet, utuc a placi- 
tis {uis diffentientes, excipere dignatus eft, fimul Ani- 
mi magnitudinem, & ftudium in Rempublicam Litera- 
riam tanto Viro dignum, magna’ admiratione profe- 
quebamur. Huic enim ille non folum per omnem vi- 
tx curfum diligentem & ftrenuam operam navavit, fed 
etiam pulcherrimo Exemplo, confectus jam atroci mor- 
bo & fe perire fentiens, eruditam illam Epiftolam tane 
quam f{upremi amoris pignus, cidem legavit. Cui ta- 
men neceflario nobis refpondendum eft, non {ane quod 
acerrimo tuo Judicio diffidamus, fed ne aliis Lectori~ 
bus minus idoneis impedimento effe poffit, ad rectam 
fententiam ferendam, Viri illius Doiffimi Audtoritas, 
“Accipe igitur, Vir Clariffime, que in ejus defenfione 
minus recte tradita cenfemus, & tuum fimul Arbi- 
trium efto, utrum contentionis abrepti {ludio iniquiores 
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fimus ipfius Manibus, an ita difputemus, ut qui de Ve- 

ritate potius quam de Victorii fimus folliciti. 
Queritur primo Vir Clariffimus, quod fefe una cum 
Doktiffimis Viris Borello, & Morlando, tanquam Cordis 
Motum cum pondere inerti conferentem, injufte per- 
{irinxerim. Ego certe, cum prius notaflem’ Mortum 
quendam Sanguinis & Artcriarum ex Cordis Vi oriri, 
dixi tandem {ciri non poffe Cordis Potentiam quanta 
fit, nifi Motus hujufce quantitatem cognitam tenca- 
mus: Motum vero queinlibet cum pondere quiefcente 
comparari non magis pofle, quam Lineam cum Re- 
Ctangulo. Quibus verbis id fignificare volui, Dodctiffi- 
mos Viros non quidem diferte Motum Cordis cum 
pondere quiefcente comparare, fed ipfos, cum Cordis 
Potentiam per pondus exponerent, nullam oftendiffe 
rationem, qua Mottis quantitas ex Cordis Potentia ori- 
undi poffét xftimari, Ex hac ObjeCtione, fi reéte affe- 
guor mentem Viri Clariffimi, ita {efe expedire conatur. 
Cordis Potentia in preffione confiftit, camque aquabi- 
licer in Sanguinem impendit, eodem prorfus modo, 
quo Gravitatis vis deorfum pondus impellir, & actione 
perpetud in motum accelerat. Proinde, cum Cordis 
Potentia ponderi per Corollarium Newtoxianum definito 
xqualis eft, ea Motum cundem. durante Syftole in 
Sanguinem imprimer, quem pondus iftud eodem tem- 
pore cadendo per Gravitatis Vim comparabic. Ita 
vero cum mentem fuam exponit Vir Cl. fubla- 
tum iri penicus ObjeCtionem iffam noftram  confi- 
temur; fi nimirum Cordis Potentia pradicto ponderi 
wequalis fit, eademque confiftat in equabili preffione 
per totam Syftolen continuata. Atquiex duabus iftis 
Propofitionibus pofteriorem neutiquem probare cona- 
tur Vir Dodiflimus, fed Hypothefews loco ponit ; 
quamvis nos rationibus quibufdam adducis contrariam 
Sintentiam conati fumus verifimiliorem reddere; neme 
pe, quod Cordis Potentia nequaquam xquabilicer agat 
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in Sanguinem per totam Syftolen, fed cum totas vires 
exigud temporis particula collegerit, inde uno impetu 
in Sanguinem irruat, cumque ex Ventriculis expellar, 
co modo quem in Differtatione nofira Epiftolari fufius 
expefuimus, Priorem vero Propofitionem, etiam con- 
cef4 Viro Cl. ifla Hypothefi, falfam efile mox demon- 
ftrabimus. 

Corollarii Newtontani {enfum quod attinet, nolumus 
Le&ori moleftiam nimiam facefiere, cum neque pute- 
mus ejus interefle uter Newtoni mentem rectius acce- 
perit ; neque ita perfpicue fententiam fuam expofuerie 
Doctifimus Adverlarius, quin periculum fit, ne aliquem 
ei fenfum affingamus, quem ipfe forfitan, fi poffer ad- 
huc fe defendere, foret repudiaturus. Id vero adno- 
tafle operz pretium eric, quod cum loquatur Xeillias 
de Vi qua ex Orificio aliquo aqua exprimitur, Newto- 
nus nullum omnino verbum in ilto Corollario pofuerir, 
quo Aqua per Vim aliquam exprimi fignifcetur; fed 
pondus folum determinaverit aquale ifli Vi, qua to- 
tus Aque effiuentis Motus gencrari poteft, five quod 
Gravitatis Vi cadendo Motum comparare poteft Mo- 
tui aqux eodem tempore effluentis aqualem. 

Quod autem Corollarium illud, fi non male intel. 
Jexerit Vir Cl. certe non fatis apte ufurpdrit, facile 
perfpicice Le@or Eruditus, qui animum adverterir, 
quid interfit difceiminis inter cifluxum aque ex fora- 
mine in fundo vafis femper pleni, quomodo 4 Nertone 
confideratur in eo Corollario, & etfiuxum Sanguinis ex 
Corde in Aortam. [n caf enim priori aqua jam to- 
tam velocitatem comparavit, & per datum temporis 
{pacium equabiliter effluic ex foramine. At Cordis Vis 
per Bypothefin Xeillianam, applicatur Sanguini ia Ven- 
triculo quiclcenti, & eum primo temporis niomento 
velocitate infinite parva verfus Aortam propellic; con- 
tinuatd vero xquabili preffione tandem ei finitam ve- 
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locitatem imprimit, eamque perpetim auget, donee 
omnem Sanguinem ex Ventriculo expulerie. 

Rurfum in cafu Newtoniano confideratur Motus non 
quidem totius aque Cararacta contentz, que omnis in 
motu conftituta eft, & diverfa velocitate verfus exitum 
tendit, fed aqua folum in ipfo foramine pofite & jam 
exilientis. Vis autem Cordis toti Sanguinis moli Ven- 
triculo contentz Motum imprimit, totamque Aortam 
verfus propellit. 

Denique negamus pondus quinque unciarum, 2 Viro 
Cl. determinatum, pofle eam Motus quanticatem duran- 
te Cordis Syftole per Gravitatis Vim comparare, quam 
Cordis Potentia producit, conceffd etiam ei Hypothefi 
if'a, quod Cordis Potentia in xquabili preffione con- 
fiftat. Per hance enim Hypothefin crit Motus a Ven- 
triculi finiftri Potentid produdtus, ex Calculo noftro 
[ Zranf. Numb. 359. p. 932, 934.] xqualis Motui Pon- 
deris O@odecim librarum circiter, quod fingulis minu- 
tis fecundis longitudinem uncialem percurrar. Motus 
autem, quem pondus quinque unciarum durante Cor- 
dis Syftole, fi rollacur omnis Arteriarum & Sangui- 
nis precedentis refiftentia, five decima parte minuti fe- 
cundi. per Gravitatis Vim comparabit, xquabitur fere 
Motui Ponderis duodecim librarum, quod fuprapofi- 
t4 velocitate moveatur. Quod fi cui libuerit adfump- 
t4 hac Hypothefi verum pondus definire, quod Cordis 
Potentix xquale eft, is pofito Calculo eliciet pondus 
unciarum circiter feptem cum femiffe. Hoc enim du- 
rante Syftole Cordis eundem fere Motum cadendo 
comparabit, quem producit ipfa Cordis Potentia. 

Sed inquiet forfitan aliquis difcrimen modo expofitum 
inter Motum 4 Xeilliano pondere acquifitum, & Motum 
ex Potentia Cordis oriundum inde proficifci poruiffe, 
quod forte minus accurate fuerint pofitiones illz, quibus 
Characteres Algebraicos in Calculo noftro ad numeros 

T6VO~ 


( 1043 ) 
revocavimus. Cuidubio ut occurramus, & oftendamus 
fimul nos longe majus difcrimen inventuros fuifle, nifi 
contigiflet ut pofitiones ifte eillio faverent; operx 
pretium erit cafum aliquem fimpliciorem edfumere, 
que data moles aqux, per datum orificium, dato tem- 
pore, per vim aliquam five preffionem sxquabilem ex- 
primatur, quz {unt conditiones ab Adverfario pofitz 
ad Potentiam Cordis definiendam. 

In eo autem cafu demonftrabimus neque Mortum 
aquz effluentis, neque Motum toti tandem moli aque 
per Vim illam impreflum, Motui aqux ia Corollario 
Newtoniano; neque Vim eam five preffionem, ponderi 
per iftud Corollarium definito, xquarie Quod fi pre- 
flare licuerit, corruat funditus necefle eft tota demon- 
{tratio Keilliana. 

Adfumemus igitur Cylindrum aqux datum, tubo 
Cylindrico infinite longitudinis contentum ; eritque pro 
orificio ifta feétio tubi ad quam pertingit utraliber 
aque fuperficies, alteri autem {uperficiei Vis applicabi- 
tur ope Emboli eddem Diametro cum ipfo tubo. Per- 
fluat jam dato tempore data quevis aqux quantitas per 
diam {e@ionem tubi; cum alia quantitas xqualis per 
foramen pari Diametro factum in fundo vafis, quod 
more Newtoniano u{que plenum confervatur: & primo 
loco difpiciamus, utrum pares futuri fine in utroque 
cafu Motus aque .effluentis. 

*Exponatur tempus effluxus aque per reflam A C, 
velocitas autem xquabilis, qua aqua effluic cx fora- 
mine in fundo vafis per rectam AB. Unde moles aquz 
effluentis ex foramine, cum fit in ratione temporis & 
velocitatis conjunctim, exponecur per Rectangulum 
ABCD; & Motus ejufdem exponetur per folidum Pa- 
rallelepipedon, ex eodem Rectangulo dudto in altitu- 
dinem AB, quippe qui fit in ratione compofita ex ra- 
tionibus molis & velocitatis. . 


* Vide Fig. Il. 
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Ya cafu altero, ubi aqua per tubum Cylindricum 
fiuit, tempus, ut prius, exponctur per candem rectam 
AC; velocitas autem aque erit in ratione temporis, 
quippe cum vis adhibita, ex Hypothefi, in datam a> 
guz molem quabiliter agar, & proinde reprafentabi- 
tur per rectam mutabilem F G, recte AF, five tempo- 
ri ab initio effluxus, proportionalem. Molecula au- 
tem aquix, particuld temperis F H prediétam Sectionem 
preterfluens, exponerur per Re€tangulum ex ipfa FH 
du@i in exponentem velocitatis FG3 vel fi evanefcere 
intelligacur reula FH, per Trapezium F GIH. & mo- 
les aqux toto tempore AC praterfluens fignificabirur 
per Triangulum reGtangulum ACE. Et quoniam ex 
Hyperheft moles ifla moli aque in caf priore effluen- 
ti xqualis eft, cris Triangulum AC E xquale Rectan- 
gulo ABDC; unde CE, five velocitas acquifita in 
fine temporis AC, dupla erit velocitatis CD five AB, 
qua aqua ex foramine in fundo vafis effluebat. Mo- 
tus autem aqua particulad temporis FH preterlaben- 
tis, cum fic in ratione molis & velocitatis conjunctim, 
exponetur per Prifma evanefcens, quod fit ex Trape- 
zio F GLH dudto in velocitatem F G: Unde totus Motus 
aquz toto tempore A CG preterfluentis exponetur per 
Pyramidem, cujus bafis eft Quadrarum retix © BE, cue 
jufque altitudo perpendicularis eft ipfa AC. Que Py- 
ramis cum fit ad Parallelepipedon ca‘u priore defini- 
tum, ut 4 ad 3, erunt quoque Motus aque efiluentis 
in utroque cafu in cidem ratione, & proinde inaqua- 
les, quod primo loco cemonftrandem {ulceperamus. 

Proximum ef, ut oltendamus Motum tandem ime 
preflum toti aqux tubo contente non effe xqualem 
Motui in exemp!lo primo determinate. Hic autera, 
cum tera iffa moles aqux per pofitiones fupra {criptas 
reutiguam definita fic, adismemus eam xqualem mo- 
li expofita per Refangulum ABCD, que in cafu 
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primo effluit ex foramine, quaque in fecundo fectionem 
diam preterfluit. Unde cum totus Motus ei tandem 
impreflus fit in ratione molis & velocitatis in fine ace 
quifite, idem exponetur per Parallelepipedon ex Re- 
Gangulo ABDC du@o in refam CE. Hoc autem 
eft ad Parallelepipedon, primo cafu definitum, ex eo- 
dem Rectangulo & recta CD, ut altitudo CE ad al- 
titudinem CD, five in rationedupla. Porro, cum mo- 
Jem aque tubo content per quodvis aliud Rectangu- 
lum, loco ReCtanguli AB © D, exponere licuiffer, patet 
inde Motum hunc pofle quamlibet rationem ad Motum 
primo cafu definitum obtinere, & idcirco nequaquam 
eidem efle zqualem. Quod erat fecundo loco demon- 
ftrandum. 

Supereft, ut oftendamus Vim in hoc cafu adhibitam 
ponderi per Corollarium Newtonianum definito non effe 
wqualem. He aucem Vis & vis Gravitatis agens in 
iftud pondus, cum ambe fine xquabiles, erunt in ra- 
tione Motuum ex iifdem dato tempore productorum, 
Quos cum inaquales effe modo demonftratum fit, erunt 
ill Vires itidem inaequales. Quod erat demonftrandum 
poftremo. 

Pergit Vir Cl. ad alterum illud vitium, quod ego 
in ejus folutione reprehenderam, nempe quod velocita- 
tem Sanguinis ex Corde effluentis zquabilem pofuerit, 
quam infignicer inxqualem fieri 4 me demonftratum 
eft. Negat autem fe xquabilem velocitatem Sanguini 
tribuifle, fed pro fumma diverfarum omnium yelocita- 
tum velocitatem mediam ufurpafle. Precterea nondum 
fatis fibi conftare dicit, utrum sequalis vel insequalis fic 
Sanguinis ejeCti velocitas, fed que pro xquali veloci- 
tate fac ratio, cam fibi firmiorem videri. Urrum ve» 
zO, qui velocitatem Sanguinis inventurus molem San- 
guinis expulft ad orificium Aortx applicat, null) faga 
mentions neque diverfarum velocitatum, neque veloci- 
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tatis medix, velocitatem Sanguinis xquabilem ponat, 
penes xquum Letorem fit Judicium. Idem quoque 
facile wftimabit, utrum Vis aliqua five preffio fluido 
in vafe quiefcenti applicata, que eft Hypothefis Viri 
Dotiffimi, id fluidum primo temporis momento, eddem 
velocitate qua in fine, propulfura fic. 

Poftquam ita fatisfactum putat Vir Cl. iis Obje@io- 
nibus, quas contra priorem fuam Methodum attule- 
ram, jam ad alceram illam faciliorem vindicandam ac- 
cedit. Jn hac Ego animadverteram Virum Cl. adfu- 
mere iftam Propofitionem, quod Vires Cordis in diver- 
fis Animalibus fint in ratione ponderum, item ponere 
velocitatem Sanguinis ex fe@a Iliaca Arteria profluen- 
tis xqualem ei, qua Sanguis ex Corde in Aortam emit- 
titur ; quas ambas pofitiones falfas effe nobis demon- 
ftratum eft. Vicium pofterius non defendic Vie Cl. 
prius vero tuetur Borelli & aliorum Dotorum Viro- 
rum auctoritate, qui aflumptionem iftam fzxpius ufur- 
parunt. [ta quidem, & nos ejufmodi aflumptionem 
in Borello reprehendimus, neque valet cujufquam au- 
Gtoritas contra legitimam demonftrationem. Supereft 
ergo ViroCl. ad examen revocanda noftra demonftra- 
tio. Hane autem fallaci quodam Principio inniti pu- 
tat, quo cum omnia Theoremata noftra fuperftructa 
fint, communi ruind omnia inyolvic. Aic enim me 
ponere, quod Ventriculi Cordis, tanquam folidum cor- 
pus dat4 velocitate motum, in Sanguinem impingunt, 
eoque ictu Motus fui partem eidem communicants 
Quam Hypothefin Motui neque Sanguinis, neque 
Cordis, neque Aeris ex Pulmone expreffi, competere 
cenfec Vir Clariffimus. 

Quod Pulmonem attinet, quoniam hoc obiter attin- 
gere voluit Vir D.agnofco me confiderafle Pulmonem inter 
contrahendum tanquam data velocitate impingentem in 
Aerem contentum, idque confulto feciffe Prone 
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Quym-enim tum Bellinus, tum alii multi Viri DoGi- 
flim1, quos inter eminet Cl. Adverfarius, multa protu- 
Jerint de Vi illa, qua Aer inter ex{pirandum in Sangur- 
nem Pulmones praterfluentem agit, ejufque moleculas 
diffolvit; quam folutionem ipfo exfpirationis initio 
cenfent accidere; mihi propofitum erat hanc ipforum 
fententiam ad trutinam revocare, Videbam autem, 
quod, fi aerem per Vim xquabilem five preffionem ex- 
pelli ftatuerem, Motus aeri 4 Pulmone impreftfus initio 
ex{pirandi, five reactio acris in Pulmonem, adeoque in 
Sanguinem preterfluentem, pro quantitate infinice par- 
va habenda erat, adeoque nihil omnino eorum effe@- 
uum, qux ipfi adfcribebantur, prxftare porerat. [ta 
vero fi feciffem, jure quefturos putabam Belliné {equa- 
ces, quod inique fecum ageretur; quippe cum rejicere- 
tur ipforum fententia propter demonftrationem ex Hy- 
pothefi arbicrarid & eddem omnium adverfiffima de- 
ductam, Malui igitur ex illad Hypothefi demonttratio- 
nem déducere, qu omnium maxime ipfis faveret, 
maximamque Motus quantitatem ex{pirandi inicio aeri 
tribueret. Hc autem erat, qua ponebatur Pulmo ini- 
tio ex{pirationis datd velocitate in Aerem impingere. 
Czterum in Potentia Cordis definienda iftam quidem 
Hypothefin, qua ipfius Ventriculi, omni impetu mo- 
mento temporis concepto, tanquam folidum corpus da- 
ta velocitate preditum, in Sanguinem irruunt, primo 
loco propono, tanquam omnium fimpliciflimam, ex ea- 
que folutionem deduco. Atqui deinde confidero tum 
eam Hypothefin, qui Ventriculi Cordis Motum omnem 
{uum particulA temporis admodum parva concipiunt, 
queque mihi veri fimillima videtur, tum ipfam Hypo- 
thefin Xeillianam, atque alias infinitas, iifque omnibus 
folutionem meam accommodo. Adeo ut, five iftud 
Principium incertum & fallax, five verum & ftabile 
9Z xepe- 
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reperiatur, nihil exinde folucionis noftre certitud ini de- 
trahatur. 

Non tamen videmus aliquid argumenti allatum, quo 
minus iftam pofitionem nobis adhibere, pari jure at- 
que Viro Cl. contrariam illam de Vi five preffione 
ufurpare licuerit. Nihil fane {patii inter parietes Ven- 
triculorum & Sanguinem intercedere non diffitemur, & 
tamen quare res idtu peragi nequeat nondum liquet. 
Certe, fi Cubo Globum contingenti ictus imprimatur, 
Cubus. partem Motus fibi impreffi Globo communica- 
bit pari facilitate, ac fi {patium inter cos intercefleric. 

At hxc funt corpora folida, & ubi de fluidorum 
Motu agitur, longe alia res eft. Difcrimen fane inter 
i@tus corporum folidorum, & adtionem five folidi in 
fluidum, five fluidi in folidum, fufius exponit Vir Cl. 
quod difcrimen cum me minus advertifle cenfeat, ex 
eo fonte fluere pronunciat quicquid Erroris in’ meis 
Propofitionibus continetur. Ego vero differentiam 
iftam ur recte traditam a Viro Cl. lubens admitto, & 
aio me communem illam do@rinam neutiquam igno- 
raffle, cum nihil frequentius in Mechanicis {criptoribus 
occurrat, fed cafus quofdam novos expofuifle, quibus 
ea do@trina cum adhiberi nequiret, alia erat incunda 
ratio atque hadtenus fucrat ufurpata. Ea cribus verbis 
abfolvi poteft. Nam, ut exemplo facillimo utamur, 
quiefcere ponatur Cylindrus aque datz longitudinis in 
dato tubo, & moveatur per iftum tubum Cylindrus 
alius folidus pari diametro, ac dat4 velocitate in Cylin- 
drum aqueum impingat. Quid inde futurum eft? Nem- 
pe totus Cylindrus aque eo ictu in morum ciebitur, 
pari ratione, ac fi fuiffet & ipfe folidus Cylindrus: al- 
ter vero Cylindrus Motus {ui partem momento temporis 
deperdet, & ambo Cylindri communi velocitate per 
tubum deferentur. Simili modo res eveniet, fi Cy- 
lindrus aqueus per tubum fluens Cylindro folido quief- 

centi 
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centi impegerit. Quod fi Cylindrus aqueus data velo- 
citate per tubum feratur, eique occurrat Cylindrus fo- 
lidus alia velocitate, ita ut quantitates Motuum Cy- 
lindri aquei & folidi utrinque pares fint, jam momen- 
to temporis deftruetur utriufque Cylindri Motus, pari- 
ter ac fi duo folida corpora xquali Motu predita fibi 
mutuo occurrant, Cafus magis compofitos quofcunque 
ex differtatione noftra de Motu Aquarum flucntium 
facile eruet Lector Eruditus, idemque fimul videbir, 
quomodo id fieri poffit, quod Adverfarium Cl. preci- 
pue torfifle videtur, nempe, quod Sanguinem toto impe- 
tu ex Ventriculo ruentem fifti poffe docuerim, occur- 
rente in contrarium corpore folido datd Motus quan- 
titate predito. 

Quod autem nos amicé admodum hortatur Vic 
Candidiffimus, ut fepofita noftra de Vaforum ictu Hy- 
pothefi, & Vi preflure, qua Naturam uti cenfet, pro 
Principio adhibita, Theoremata alia conftruamus; id 
profecto, nifi_ gravi morbo impeditus perfundcorie 
prorfus evolviffet noftram Diflertationem, dudum a nobis 
preftitum animadvertere potuiffer. Quum enim poni- 
mus Motum Cordis in ratione temporis augeri, eadem 
utique Hypothefi utimur, ac fi Vim preffionis adhibea- 
mus. Hoc autem pofito, Motum ex Cordis Potentia 
oriundum determinavimus, duplo {cilicet majorem 
quam ubi Ventriculorum idtu res peragitur. Calculum 
vero ipfum, ut fatis facilem & priori noftro fimilem, 
Ledtori reliquimus infticuendum. Que autem fequun- 
tur Theoremata & in iis Theorema quintum, quod reji« 
ciendum ftatuic Vie Cl. tanquam ex Hypothefi de Ven- 
triculorum ictu deductum, neutiquam pendent ex ifta 
Hypothefi, fed ex ipfa Hypothefi Do@tiffimi Adverfa- 
rii pari facilitate demonftrantur. 

Nequaquam dubitamus, quin ipfe Vir Cl. quid ifta 
veri habeant, fi in vivis adhuc ageret, pro {ua fagaci- 

922 tate 
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tate facile perfpeurus foret; jam: vero, quoniam e 
gregium illud Rei Medice Lumen amifimus, eadem 
aliis Eruditis perpendenda fimul proponimus & dijudi- 
canda. Tibi prefertim, Vir Dotiffime, cujus auctori- 
tatem & ille plurimi fecic, & nos precipuam habemus, 
Judici fimul-integerrimo. & maxime idoneo, totam 
ifiam difputationem lubentiflime fubjicimus: 








HE, Methodus Differentialis Newtoniana Illuftrata, 
Authore Jacobo Stirling, ¢ Coll. Balliol. Oxon, 


Rithmetice pars precipua confiftic in invenienda 

in numeris quantitate quacunque dererminata ; 

cum vero quantitatum & numerorum natura non pa 

tiatur ut omnes quantitates exhibeantur in numeris ac- 

curate, necefle habemus ad Approximationes confugere. 

Hoc eft, ubi quantitratum valores mathematice accura- 

ti neqeunce obtineri, querendi. {unt ii qui ab accuratis 
diftant minus data quavis differentia. 

Quicquid hac de re a Veteribus ad nos. pervenit, 
wel cft particulare, ur Methodus eorum reducendi 4- 
quationes Quadraticas; vel faltem ufibus generalibus 
male deftinatum, ut Methodus Exhauftionum. Vieta 
quidem primus erat qui aliquid generale in hae arte 
aflequutus eft: quippe invenit methodum reducendi 
fquationes Rationales, que folz tunc in ufu erant, 
Yn hdc acquievére omnes Geometre ex ejus tempori- 
bus ulque ad. ea Newtoni. Hic ex Interpolationibus 
primo Ppervenit ad Series: quas poftea- ad reductionem 
Aquationum omnium omnino generum univerfalicer 
applicuit. Hee autem methodus procedit per quan« 
titatum nafcentium & evanefcentium rationes primas 
& ultimas, feu fi ica loqui liceat, per quanticatum coin- 

cidéntium 


Philcpeph Pranpack We 72352. 





(1051 ) 


cidentium differentias infinite parvas. Sed. & ulterius 
promovit Newtonss hanc methodum; docuitque qua 
ratione approximandum fic ad quantitates quz deter- 
minantur per regularem. feriem terminorum, non per 
Aiquationem ut vulgo fit. Artque fic pofuit fundamen- 
ta calculi hujus Differentialis, qui procedit per quanti- 
tatum differentias cujufcunque magnitudinis: ideoque 
eft methodo Serierum univerfalior. Per hafce artes 
Newtonianas, univerfa doctrina Approximationum redu- 
citur ad folutionem Problématis, Zuvenire Lineam Geo- 
metricam que per data quotcunque pundta tranfbit. 
Ex hujus inquam folutione inveniuntur radices Zqua- 
tionum quarumcunque, & etiam quantitates quarum 
relationes ad. alias datas per. nullas A’quationes hacte- 
nus notas poffunt exprimi.. Exiftimo igitur Newtonum 
perduxiffle methodum Approximandi ad fummum per- 
feGionis faftigium; dum ex unico fimpliciffimo prin- 
cipio totam hanc doctrinam Jonge - lateque patentem 
deducit. Quapropter credendum eft animum Newtoni 
non fatis perfpectum fuifle iis, qui ejus methodos ap- 
pellane particulares, & alias tanquam fuas &. folas ge- 
nuinas atque generales venditant, qu alix non erant 
quam Corollaria facillima a Newtontanis. 

Author nofter, in Epiftola ad Oldenburgum, Odfab. 24. 
1676. data, mentionem fecit de methodo expedita du- 
cendi Lineam Parabolicam per. data quotcunque pun- 
Ga; qua dixit fe ufum fuiffe ubi Series fimplices non 
funt fatis tra@tabiles. Et hanc methodum primo pub- 
licavit in Lemmate quinto Libti tertii Priacipicrum. 
Atque in Lettionibus publicis, circa idem tempus quo 
dita Epiftola {cripta eft, Cantabrigie habicis, expoluit 
modum generalem determinandi Curvas cujufcunque 
generis qux tranfibunc per totidem data puncta quot 
earum natura patitur. He Ledtiones fub titulo 4rirh- 
metice Univerfalis anno 1707. publicate funt, ubi ha- 

betus 
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fseerr methodus exemplis illuftraca in fetionibus Coni- 
cie. Anno vero r7tf. tandem prodiit, inter alios ejuf- 
cea Authoris traGatus, ipfa Methodus Differentialis 
plenius quam ante expofita, cum fundamento ejus de- 
mun(lrato 

Archimedes in methodo Exhauftionum, Cavalleriys 
in methodo Indivifibilium, & Wallifius aofter in A- 
rithmetica {nfinitorum, pofuerunt fundamenta do@rinz 
de determinanda quantitate quzfita per locum quem 
obtinet inter terminos in data Serie: at qua ratione 
approximandum effet ad valores quantitatum fic deters 
minatarum. horum nemo docuit; Hoc primus & folus 
perfecit Newtonus: atque exinde haud parum ampliata 
eft univerfa Analyfis. Nam ficut ante hoc inventum, 
ea Problemata Arithmetica fola pro folutis habebantur, 
ubi relatio quantitatis quefite ad alias datas definie- 
batur A.quatione. jam pro folutis habenda funt non 
minus ca, in quibus quantitas quefita locum datum 
fortitur inter terminos datx Seriei; fiquidem numeri 
defiderati non minus accurate obtinenrur per-Metho- 
dum Differentialem, quam per extractionem Radicum: 
hifce vero habitis, parum intereft quomodo ad eos de- 
ventum eft. Et experientia multiplex docuit, quod 
plurima Problemata ad AZquationes xgre deducuntur, 
dum ad methodum Differentialem facillime, Qualis 
eft ex multis aliis roties decantata Circuli Quadratura ; 
quam tam perfectam, mea opinione, Wallifius in Arith « 
metica Infinitorum exhibuic quam <rchimedes illam 
Parabolx. 


Propoftio 
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Propofitio. 


Invenive Lineam Parabolicam qua tranfibit per extres 
ma Ordinatoram quotcunque equidiftantinm. 





_ ns ee : 7 
Pi A Ar Az Ag As 46 A7PAB Ay 
B Bz B3 B4 Bs B6 Bz B8 
C Cx Cz Cqy Co CO C7 
D D2a D3 D4 Ds DG 
E &x E3 E4 Es 
F Fr F3 F4 
G G2 G3 
H fiz 
Z 


Cafus Primus, 


Defignent 4, 42, 43, 44, 45, A6, 47, 48, AO, 
gc. Ordinatas xquidiftantes infiftentes Abfcifle in 
dato angulo. Collige carum differentias B, B2, B 3, 
B4,B5,B6,B7, B8, &c. harumque differentias C, 
C2, €3,C4,C5,C6,C7, cc. harumque differentias 
D, D2, D3, D4,.D5, D6, ee. harumque differentias 
E, Er, £3, £4, Es, ec. harumque F, Fx, 3, 4, 
ec. Et fic porro. Differentia autem colligi debent au- 

ferendo 
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ferendo priores femper de pofterioribus. Hoc eft po- 
nendo B= Az — A, Bu Aj Ar, 83 = A4— 4}, 
Ba == 45 ~~ Ad, Bo== A6 — 543, re. Tum C= 82 —B, 
Cz = Bz — B2, C3 == B4—B3, C4 BS ~ B4, Or. 
deinde D—=C2—C, D2=C3—C2, D3 =C4—C3, Se. 
Et fimilicer {unt omnes differentiz fequentes colligendx. 
Vel fint«, 6, 7.8,¢,2,n, @c. equales 4, 42, 43, 44, 
As, A6, A7,@c- Eritque doa, B= R—a, Cm y 
—28-+-a, D==d—}j7+38 —«, E=¢ —40-+6y 
— 4B -\-a, Fon G—5e+ 108 —1cy + 58 — 2, G= 
H— 6C + 15e—~ 208 + 157 — 68+, ce, In hifce 
valoribus numerales Coefficientes iptorum &.8,y,d ¢ &c. 
-generantur ut in dignitatibus-integris Binomii x —zi°, 
r—z|', rz), 1—2/?, 1—zi*, ee. Scribendo numeros 
—1 NZ NB 


. oe n n 
1, 2, 3,45, G% in Seric IXTX>-X > xX Xx 


= x ere. fucceffive pro #. Sit jam P 2 quzlibet Or- 
dinata reliquis intermedia, & AP ejus diftantia ab Ore 
dinata prima 4 appelletur z, tum crit 








Bxi4 

Cxt xi + 

Exit xxi xt 

BxA xT x x xt 

Gxt x xx + ore. 
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Adeoque fignum ipfius z mutandum eft, quando P 9 
cadit ad alteras partes Ordinate prime, ut p 7. 


Cafus Secundus. 


Sit jam 45 Ordinata in medio omnium; pone 
A=84+B5, B=—D31D4, C—PFr+F3, D= 
Al +- 2, ov. & 4= C4, b= Ez, C= G2, d= F Se, 
ideft, fifine A46--a, A7 = 6, AB—=y, Ao=d, ce. 
Agu, 43a, Arp, A=»), ec. Pone A=a—x, 
B=B— 2a ~--1n—a, Cmy—48-+-Sa—sxtqra—p, 
D==d—6y +- 148 — 14a + 14u—14r-+-6u— y, ce. 
4=a—2x1A5-u, b= B—4a-+ 6 AS —~ qn-a, 
CY — 6B 15 a 2045 15 x 6A +, d= 
Sm 8 yt-28 B—56 at-7045— 56x +28A—8 uty, ee. 
Et dicatur 4 5P, z, tum erit 


Ax azz 
PA=As +t 
2Bz + bzz x i= 
i.2 3.4 
BCZ eRe AZ RR 
1.2 364 x 5.6 + 
Dz 42% RR RR ar? 
ret 3.4 5.6 7.3 
Bx bere  R2—l M4 RD ARIS 
1.2 X04 5.6 89.8 X Scie 
&a 
Cafus Tertius. 
Sint jam 44, 45, Ordinate dux in medio omnium: 


Ay + 4s C3 + C4 E2 -}- E3 
Pone 4a, B=; C= ——T? D= 


10 A G+ Ga 
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GF Gr &e. a==B4, b= D3, ¢= Fo, ad =H, &e 


2 

Vel fines 45 =a, 46=—=f, AT = y, A8== Sd, &e. 
Ag=an, 43 =a, Arp, A=», &c. Deinde crunt 
2Adaaotu, ~B=—B—a—x- +A, 2 y — 38 
2a 2x —ja-+ pe, 2d — $y -- 98 fa — 
su --o9A— Su --7,&e. Etasma—x, bo==B — 3a-l 
Bem A, Cm y — SB 10a 10K SAB, d= 
S—— TY + 2IB— 35a + 35% — 2A“ Te — 9, &e. 
Et fit O pun@um medium inter 44, 45, atque appel- 
lecur OP, =; eritque Ordinata 











A az 
Pg tte 
rc 
3B bz 4rz—t 
4 243 
SC cg agg kag 9 
4° 2.3 4-5! 
9D dZ apg A229 —2 
TO y Bat, Be, 
4? 2.3 4°5 6.7 
SEPey ARI AMEN 9 ae —25 tem a9 +. &e, 
4° BZ. 3 4-5 6.7 8.9 


in hiffe duobus etiam cafibus.z eft negativa, quando 
Ordinata P Q cadit ad alteras partes initii Abtciffx. 
Ec in omnibus tribus cafibus diftantia communis Or- 
dinatarum ponitur unitas. 

Omnes tres cafus demonftrantur facillime per calcu- 
lum. In cafu primo pro P Q {eribo ficceflive 2, B, y, 
dS, ¢, &. & pro z interea 0, 1, 2, 3,4, &c. que funt 
longitudines Ab{cifiz ordine fequentes; & provenient 
wquationes 


wi 4, P= AP, yor A B--C, d= A-}-38--3C-LD, 
$m A + AR 6C-- 4D -- E, &e, 


a nme 
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Bm cB, y= R= BAC, Sy B+2C0-4+-D, 
é—S—B++3C0+3D+E, &e. 
yr 2BaxC, d— 27+ B= C+D, ¢ 2d fy 
—=-C-|-2D+E, &e, 
3 — 37-38 — a= D, ¢—~ 39+ 3y—-B=D+E, &e. 
gam 4d -- 6y — 46a = E, &e, 


Hex /£quationes, capiendo earum differentias, nullo 
labore refolvuntur, uti videre eft. Er dant eofdem 
ipforum A, B, C,.D, &e. valores, qui- antea pofiti funt 
in folutione, Et ad eundem modum demonftrantur 
cafus duo reliqui. 

Harum trium ferierum unaqueque converget ad va- 
lorem Ordinate P Q., ubi Ordinararum datarum dlf 
ferentix funt juftee magnitudinis. At ubi non conver- 
gunt, ali artes adhibendx funt. Sed imprefentiarum 
de hujus Propofitionis ufu pauca adjiciamus. 

Defignent «, 6, y, 5, ¢, G12, 8, x, a, &c. terminos 
quofcunque xquidiftantes, quorum differenti funt 
perexigue; & relationes quas inter fe obtinent des 
finientur quamproxime per Zquationes {equentes, qux 
oriuntur capiendo differentias & differentias differentia- 
rum continuo, & ponendo eas axquales nihilo, 


& am [3 == O 

a~-2@-- yoo 

a— 38-+3y—S—=0 

a— 4e-+ 6y —4d-e=o 

&— 58+ Loy ~—10d-+ 5¢—~f = 0 

t — 6B -\- 15 — 20d -|- 154 —— 62-1 == 0 

@ — 7B 4 204 — 353 -] 35¢ — 212 -+- 7n — 8 = 0 

a — 88 -+-28y — 563+ 70¢ — 5621-282 — 80 +x =o 

ee BT 369-8 4db1266-12.684+-8.4n—3 60-9 %— A=. 
&e. Hec 
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Hee Tabula in ufum rervanda.eft, ut. confulatur 
quoties opus fit. Qued antem he quationes vel ob- 
tinent accurate, vel ad verum approximant, ubi diffe- 
rentise terminorum funt parvex, patet ex demonttratio- 
ne cafus primi Propofitionis. 

Affumatur qualibet Series 3, dy is: so cy air &Ce 
Et queratur terminus qui ftat proximus ante =: patet 
quod ille eft 2; videamus ergo qualem hac methodus 
exhibebit eundem, Reprefentet « terminum queficum, 
eritque 








Zx= B=0099,0099,009950, rimay’ £0099,0899,0099,9, 
jy = 0098,0392,1568,7, os | ada | 0099,9805,8629,3, 
ia = 0097,0873,786451, ‘S g Nay dat.a 4 °°9919994:345 510 
Jogze 9009651 $38,461 5,4, St 4fa | | 0099,9999,7824,8, 
Ze== (=0095,2380,9523,8, stag] 20991999998 95,85 
~E = W==0094,3 3965226452. y Ota 1 9099,9999:9993;16 


Patet ergo quod hxc: methodus’ continue approxi- 
mat. Si terminorum differentix fuiflent minores, va- 
lores acceffiffent citius ad verum, & contra’ tardius 
quando differentia {unt majorese Hine fi in Tabulis 
numericis defit terminus, poteft is per hanc methodum 
inferi: 

Hoc modo etiam prodeunt ipfiflimz SeriesSpeciofxe, qu 
per alias methodos prodire folent. Proponatur 1--zzi7} 
Ordinata Curve quadrandz: Ea eft prima in ferie regur 
Jari. I--22|"', r-bez?, I--egi’, i-pecl, r-bzc!, Ka 
Ordinatarum, qux omnes preter primam dant {uas 
areas z, 2-327, 2tizi- ie, <--izgiptizhtiz’, 
&c.. conftiruentes novam f{eriem cujus primus terminus 
eric Area quefita: quz ideo invenietur ponendo pro 
e4,a, & pro.reliquis in {uo Ordine B, y, 2, ¢, &c. Pri- 
ma Aiquatio dat a= 2, fecunda a—=z— ;%}, tertia 
gam me GAG, Quarta meta F2i+ Fh tel, 


ars <en 
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&e, Eft ergo univerfim arca quefita z-- $23 4-4 25 
—izlfigr—Ezt&e Eftque hac Series arcus ad 
Tangentem z, in circulo radium habente unitati zqualem. 
Eam invenit Facobus Gregorius nofter, & cum Collinio 
communicavit initio anni 1671. a quo, mediante O/ 
denburgo ad Leibnitium dclata eft. 

Sit jam &c, ¢, d, 6,6, 4, P, «, B,y,5,¢, &e. Series 
utrinque excurrens in infinitum, ubi dantur omnes ter- 
mini preter P in medio omnium. Sit d—=a-+-a, 
B= 6+), C=myte, Dxdbtd, Emetes, &. 
atque erit 


A 
A—B 
er 
54~-8B-¥-3¢ 
ee 
7A—14B-+9€—2D 
r40 + 
42 A—96B-4-81C—32D---9E 


1260 + 
66A—'65B4-165C—88D-}-25E—3F 
2772 + 
4294—1144B-4-1287C—832D-+4-325E—72F-47G 
nen mb KE, 
24024 

Tnveftigatur hae Series ex Aiquationibus, excerpendo 
alternas in quibus numerus terminorum eft impar. 
Nam earum differentie relinquent terminos in hac Se- 
tie; qu icaque ad libitum produci potett: 

Sit 1--2|-' Ordinata Hyperbole, & quaratur Area 
ejus qux jacet fupra Abfciffam z, quando ca evadic 
unitas. Hac Ordinata.eft media in Serie Ordinata- 

rum 
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sum, &e, wel-ni 5, tee, rob el3, tpt, aba 
rz? » deegy', 2-b2i, © bs ae equidiftantium, 


hinc inde excurrente in infinicum. Adeoque Arex ab 
hifce Ordinatis genite confticuent feriem confimilem, 
cujus medius terminus crit Area quextita; quz proinde 
obtinebitur per Seriem modo expotitam. Quando z eft 
Unitas, uC in calu prefente, are curvarum evadunt 
ae, oa 24? i i & I, ty 5 39 2 &c. Hinc eft 4 = L +- 
~om 4, sit emmy CH= 142%, D==8 B= Bs 
&c. Hifce in Serie fubftitutis, eee P, id eft, area 
Hyperbole, 3 — i-- is ae + &e. id eft, §— 
Sa earer are aarenT so — &c. Ubi jam A, 
473 BS 467 “9 4a 

B, CD, &e. more Newtoniano, defignant terminos in {uo 


ordine ab initio. Calculum appono. 





TERMINI. 

cr ° rn rae ce a o « 

Afiymativi Negatiyi, 

7§Q0,0000,0000,0000,0 0625;0000,0000,0000,0 
62,50CO,0600,2000,0 6 ,6964,2857,1428,5 
7440 ,4761,9047,6 845,5086,5800,8 
9735586,91 30,8 11,38 18,4731,9 
1,3390,4086,1 1585,7062,8 
188,774 5,5 22,5708,7 
25708530 3260,2 
39394 47.5 
597 7 








spesemmanranns ane, 


1+7563,253923930:74941 —0631,7821,3370,8041,% 


Summam negativam fubducens ab affirmativa, habeo 
pro Area, id eft, pro Logarithmo Hyperbolico Binarii, 


aumerum 6931,4718,0559,9453. 
Pro 
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Pro conftru@tione Tabularum quarumvis numerica- 
rum percommoda eft Series qux fequitur. Defignent 
&eo e, d, 6, b, 4, x, 6, y, 3, ¢, &c. terminos alternos in 
Serie utringue ferpente in infinitum; Pone A—a-\-a, 
Bo-6-+-b, Cmyte, Daz d--d, Eee, &a 
Er terminus inter a & @ erit 











Ae 
= 
1 4A—B 
7% 2 + 
1.3 24—3B-4¢ 
1.2° 27 + 
6365 Saw 9B TSCnD 
203 3m 
1.3.57 t4d—28B 2067 FE 
1,%.364 x 23 
¥.3.507-9 42 toch 7s — 35D FEF 
1.2+3+4+5" 2% 
146329.7.9.1F x 1324—297B-+-275C-—154D-+-54E—11 PEC 
re a ee oe ee 2' 


He Series {equirur ex cafu tertio Propofitionis, 
ponendo s==o. Coefficientes numerales literarum fic 
producuncur ; exempli gratia, in quarto termino coe- 
fliciens litere penultime C eft 5; pone 5--1 =”, & 
numeri qui proveniunt ex multiplicatione terminorum 

% Mok 4 AZ on -g 


; 2 XR ys x &e. erunt 1,6,15,20, 
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A 48 4-2, 58 = C= 3,4446.6923.08, 5 46+, 60 

D = 34409, 0908,19. Hifce valoribus in Serie {crip- 
tis, primi quatuor termini dabunt 1,7242,2586.96 pro 
Logarithmo numeri 53. Et cadem ratione invenire licet 
quemvis alium intermedium. 

In Confiru@ione ergo Tabualarum fufficit primo quae 
rcre aliquos terminos in debiris diftantiis. nam_ reli- 
qui pofiunt hoc modo interferi, Hrenim continuo 
funt intercalandi termini primo inventi. ufque dum 
perventum fucric ad ultimos qui defiderantur. Hoc 
modo habebitur tora Tabula ex datis paucis terminis 
{ub initio pro fundamento operationis. Sed non con- 
venit ut termini quos primo quxrimus, fint omnes per 
totam Tabulam exquidiftaares; nam fi omittimus al- 
ternos ubi eorum differentia eft maxima, poflumus ali- 
bi per faltum omittere duos, tres, viginti aut forte 
plures terminos. Numerus autem terminorum inter 
duos datos confiftentium, qui omittuntur, debet feme 
per effe aliquis fequentium 1, 3, 7, 15,31, 63, &e. 
dummodo volumus inferere eos per hance Seriem; hoc 
Vero neutiquam incommodabit opus: 

Poffunt autem pro Praxi termini in unam fummam 
colligi, ut factum vides in hac Tabella. Prima expreffio 
eft primus terminus; fecunda eft fumma primi & fecun- 
di; .tertia eft fumma primi, fecundi & tertii: & fic porro. 


A 


2 


2a 





pssst 
y 256 
s 1225 4—-245B--49C_»§D 





2048 
396904—8820B-+4-2268C . 305D-1-35E 


6 . 
6553 Sic 


0 
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Sic datis aliquibus terminis ‘alternis, intéermedij 
confeftim dabuntur per hafce expreffiones, nulla ra- 
tione habit4 nature Tabulx particularis. Nam he re- 
gule fune ezdem in omnibus. Arex curvarum {unt 
proxime zquales areis Parabolice figure que tranfit 
per extrema Ordinatarum fuarum. Sed quoniam labo- 
riofum nimis effec femper recurrere ad Parabolam, 
computavi Tabulam fequentem, qua Arez directe exhi- 
bentur ex datis Ordinatis. 


I [4r 
A---4B 

g|Ate 

5 |petez2 2Cp 


go 
7 414-42 16B+427C-4272D 
9 R 


840 R 
283§0 . ou 
- 1606744106 300B—48525C4272400D—2665 50E-+.429368F 





989 4-+- 5888B—928C--10496D—4540E 
creer neieieamiemmnemnesienmen inet ne en 
598752 


Hic numerus Ordinatarum eft impar, 4 eft {umma 
prime & ultimx, B fecunde & penultime, C tertie & 
antepenultimz ; & fic porro, ufque dum deventum fit 
ad eam in medio omnium, que per ultimam literam 
in quaque expreffione reprefentatur. R eft bafis feu 
pars Ab(cifl inter primam & ultimam Ordinatam in- 
terceptz. LExpreffiones fune Arex content inter Cur- 
vam, bafin & Ordinatas hinc inde extremas. Tabulam 
pro pare numero Ordinatarum non appofui, quoniam 
Area cxteris paribus ex impare earum numero accura- 
tius definitur. 

Queratur area que generatur ab Ordinati + za'~" 
& jacet fupra Ab{ciffam z quando ea evadit unitas. In 


10 B | ie eo 
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Ps emearemenrnenell . 

ye fet iba 2. 2.2 3.4 8 2 7 8 8 86, 

x ++ z2| > pro z {cribe 19? TOF [09 LOP Tod LO LO9 Zo? Loy tos tod & 
100 28 300 a3 4, as too 2s 


prodibunt undecim Ordinatzx ty Toi 9 isp? 299 F2 Es ty Ey 
#00 =6F — wees Be meee, 199 yoo 28x00 

xo * Hinc eft A == 4 +3 T— 2 ——" ror + 182 ——— 552819 
__ 3 as 1678 109 J foo ___2sSo0 3 wenn UTS 

— 36 4t —— 10669 D= 109 +i 149 r6sgny 2 = 97 i= p85 9 


== +4. Hifce valoribus (ubftitutis in ulcim4 expreffione, 
& unitate pro R, invenies aream efle 785398187; 
Juftus eft hic numerus in feptima figura, in octava ve- 
rum fuperans Binario. 

Si undecim Ordinate non dent aream fatis exactam, 

erige plures; & concipe aream divifam effe in plures 

partes, quarum quamque feorf{um quzrens habcbis pro 
lubitu jufam. 

Valor ipfius x -—- 9)" exprimi poteft per quamcunque 
trium fericrum fequentium. 











tl nt a3 
RX EX XX 
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Ren 2 Met ee es 
3 4 
Rox 2%, tt, mx nis, wks +. &e. 
- 2. 4 5, 
pofito f{cilicet R = = 2 Vel 
1+ Qh=t+ 
“au AG as 
I 
ALMEAXR 3 ma 
rFOe RQ 1.2 34 + 
603X295 8 TE timmy 
Y —e 
1-2] *R 1.2” 3-4 3.4" 5-6 + 
Brat 4D x QI 2. mt 4 HO 
1-Q/* 1.2 3.4" 5. 6 7. 8 
1OAMESXR 9x yt MTA IBD ea 
Xx——> X —— xXx 
1-FQ/ * x 1.2 3-4 5.6 7.8 9:10 
-- &e. 


Prime: duc Series demonftrantur per Cafi Cafum _primum 
Propofitionis _7 Nam fir+ 2) 1+ 9), 1-4 a, 
1+ 9}, 1+ 1-+ Q|, Ge. defignent Ordinatas totidem 

requidiftantes in Parabolicd figurd. erie x +- 9) ejul 
dem Ordinata, cujus diftantia A 1-+ 9) eft » Ec fic 
prodit Series prima. At fi in alia Parabola 1-+- 2?, 
re gi, rE Ol, 1+ I-33, r-FOl4, oe fine 
cquidiftantes Ordinatz, ert 1-|-Q)" Ordinata in ea 
dem, cujus diftantiaai-+ O° eft —x; fic provenier 
Series {ecunda._ Sic jam in tettia Parabola &c. 1 +2/~4, 

r+ Qy3,1+Q), *, E+ Ql hr+aeP,r+ 2", 


1-9", 1 + 23, 1-21, che. Series Ordinatarum 
10 B2 xquie 
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xquidiftantium hinc inde progrediens in infinitum, 
eritque in eadem x + 9)" Ordinata, diftantia » a ter- 
mino medio 1 +- 9) remota, Ex fic provenit Series 
tertia per Cafom Secundum Propofitionis. Prima ab. 
rumpit quando eft # integer & affirmativus, fecunda 
quando eft # integer & negativus, & certia in cafu utro- 
que abrumpit. Per harum quamque radices numera- 
les commode evolvuntur in Series. Tertia reliquis mul- 
to citius convergit: ejus terminus. fecundus adhiberi 
potett pro correctione, ubi fie extractio per repetitio- 
nem calculi. 

Halleius in faa methodo conftruendi Logarithmos, 
ex prima harum ferierum demonftrat Seriem Mercato- 
vis pro Quadratura Hyperbolx. Sit ejus Ordinata 
a ++ 2l-",vely + z?—", exiftentes numero infinite parvo ; 
unde per methodos Quadrandi, area qux jacet fupra 
Ab(ciflam z, id eft, Logarithmus numeri I -+- 2, erie 


— ‘an . . —— 
-—i—", Eft vero per primam Seriem 1 +- 2) = 1 -+- 








Pet Bymmie M mt yt? 23 +. cre. adeoque 
1 1 2 I 2 3 
in cafa prafente, ubi eft » infinite parvus, eft 1 4-2) 
n - 

sI--tz—22 > zi— — zt ee. quo fubfticu- 
to in valore arex, ea prodit 2— } 2° 523 — 5 2+ -+- 
223 — yc. que eft Series Mereatoris. 

Similiter per Scriem fecundam prodit hac regula; 


Sic datus numerus 1 -+ %, pone R= eritque ejus 

Logarithmus 2 -+ $ R’-}-} A} + Rt RI + &e. 
Per Seriem tertiam provenic fequens regula, Sit 
quilibet numerus R, pons z =A eritque ejus Lo- 
garithmus 
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— &c. Ubi 4, B,C, D,E, &c. more Newtoniano defig- 
nant terminos Seriei ficut ab initio. Hc Series, ut ea 
ex qua deducitur, reliquis duabus multis vicibus cele. 
rius approximat: eftque eadem  generalius exprefla 
quam, ex fundamento haud abfimili, pro inventione 
Logarithmi Binarii prius dedimus. 


Methodus inveniendi valores Serierum Arithmetica- 
rum utcunque tarde conyvergentium. 


In aliquibus Sericbus fumma terminorum ‘haberi ne- 
quit nifi ad pauciffima figurarum loca, dummodo prz- 
ter fimplicem eorum additionem alia artes non adhi- 
beantur. Proponatur jam Series quelibet cujus termi- 
ni omnes iifdem fignis afficiuntur, & quorum proximi 
continue tendunt efic inter fe zquales quales funt {e+ 


quentes | — ew w+ gta 5+ &e ris 
fs i+ &e Collige fatamam’ aliquot terminorum {ub- 
initio, ii proxime addendi fint «, 6, y, %.¢ €, &c. In 
numeris proximis fit y= —— se, & quantitacum 


ab—ray thy’ 
wx ot Oe, ab ety at ety 
? &e. differentize 


ox TE at Bt yd perth 


fint 4,0, c, d, e, &c. Deinde in someris Proximis fit 


alum 


b ane a ts, 
$= Fraps & ipforum x - . a+-bx ——, at 
Me 











hit, 








exc, atLb-- o-pdxs— 


‘A, B,C, D, &e. & fit # = 





=» es differents fint 


AC—BB_ cue 
Worn Tac 4 que fic pro- 


cede 
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cede quoad libueric, Tum pit a -|- B. - yore 

arp anys A-+t . 

— eee - xX a 

+&c. =ax zug 0 t* mb + A 4=R t &e. ate 

que ultra duos primes terminos hujus nove Serici rae 
ro opus erit progredt. 


- > Sf Xx I 
Ut fi defideretur valor Seriei — -+- —~-1- — 4. 
1.2' 3.4 ' 5.6 ' 7.8 


-|- &c. collige primos 21 terminos, quorum fummam 
reperio fore 6013.8410,1885. Termini proxime ad- 
dendi {unt a ==,0005,2854,1226, 8 —=,0004,8309,1787, 

=,0004,4326,2414, d'==,0004,0816,3265, &c. Hine 
fit ry == 1 proxime, & «* _— ==,0137,6449,6282, 
4 = —,0000,0017,5096, & == —,0000,0014,74I0, 
6 == —,0000,0012,4986, &c. Unde s =; prope, & 


a4-sb 
= —, 0090,0141,311r, quem propter fignum 


A wend 

: atB 
negativum fubduco ab a x—— ry & remanet, 0117,6307, 
8171: hic addicus fummez primo inventz 6813,8410, 
1885, dat pro fumma totius Seriei numerum6931, 
4718,0056, qui juftus eft in nond cecimali; at ante 
duas hafce correctiones fumma erat jufta in prima fi- 
gura fold. Si animus fit propius {copum attingere, 
pergendum eric ad a:proximationes fequentes. Si tere 
mini Seriei diverfa habeane figna, conjangendi funt, ut 
omnes eadem tandem habeant, ut in Serie x —i-|-# 


. . - . 2 
— &c conjunctis terminis ea evadit Tt 














ax 





Lt 
om 7 4 8 
2 2 2 : 

= -  L +&ce Sed hic norandum eft 
HoT Gitd © EB.TS 

quod differentix a, 2, ¢,d,e, &e. uc & 4, B,C, D, &e. 
colligi debent fubducendo quantitates antecedentes de 
{ubfequentibus. Et in omnibus hujufmodi Sericbus fi 


24s repreefentent tres termines ordine f{equentes, p pri- 
mum, 





( 1069 ) 

mum, q¢ fecundum, r tertium, & re@angulum and Xa 
non fic majus pr, valor Seriei erit infinite magnus: at 
magnitudinis {emper finite ubi accidit contrarium. 
Poreft hac regula nonunquam faliere, ubi termini p. 4, 
y parum diflant ab initio Serici, at fi confiftant inter 
eos ab initio aliquantum remotos, evadet regula cer- 
tiffima. 

Ad alia Serierum genera debent aliz regule adhibe- 
ri, Sit Serics regulatium Polygonorum Circulo Incrip 
cocum, exiitente Radio unitate. 


EH = 2,,0200,6¢00,0000,c00] 4 

G == 2,82%4,2712,4746,190|8 

F = 3,0614,6745,8920,718 | 16 
E = 3,1214,4515,2258,058| 3x 
D = 3,1365,4849,0545,938164 
C = 3,1403,3115,6954,752| 128 
B= 3,1412,7725,0932,772|256 
A = 3,1415,1380,1144,299| 512 


Dicatur jam ultimum Polygonum 4, penultimum B, 
antepenultimum C, & reliqua in {uo ordine retrorfum 
D, £, F, &e. atquearea Circuli quefita erie 4 ++ — 
1 44—5B4C a 644 -- $4B-+211C —D 

Beds 3415.63 
AcoE A — 5440B-b- TA28C —- Ss) —-E Fo. &e, Ubi rr pro 4, 
3.15. 63-255 

B,C, D, E, &c. {ezibantur proprii valores, primi quatuor 
termini dabune 3,1415,9265,3589,790 pro area Circuli. 
Hec autem Series eft generalis, ex natura Circuli neu- 
tiquam dependens: applicabilis eft quoriefcunque nu- 
merorum approximantium differentiz priores funt po- 
fieriorum quafi quadruple. Fadtorcs in Denominato- 
tibes {unt cignitates integra numeri 4 unitatibus mi- 

mute 


ole 


a 
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gute: quibus datis, coefficientes literarum in diverfis 
terminis formantur ex multiplicatione continua nume- 
rorum 1, 2, “<3, 7—15, 263 3. Ubi pro a fub- 
15 63 255 
fticuendus eft ultimus Factorum in Denominatore. 
Ultima quanticatum x—1, 22/)x—2, 44x—4, 
82x —8, 16'9x 16, &c. xqualis eft Logarithmo 
numeri x. Pro x {cribe 2, & per repetitam extractio- 
nem radicis quadratz exibunt numeri 


MM = 1,0000,0000,0000,cC00. 
L== 8284,2732,4746,1901. 
T= 7568,2864,0010,88 43. 
FI == = 72.40,6186,t322,0613. 
Ga 7083,8051,8838,6214. 
F= 7007,0875,6931,733 7e 
E= 6969,1430,7308,8294- 
D == 6950;2734,2438,7611. 
C= 6940,8641,2851,3363. 
B= 6936,1658,4759,401 4. 
== 6933,8182,9699,9493. 


Dicatur ultimus numerorum 4, penultimus B, & fic 


retro, atque Logarithmus queficus erit 4 -+- — -- 
2A—3B+C +p 84 4B F70—D 4 S44 120 BF 700 —15sD FE 

1.3 1.357 1.3.7.15 
-+-&e. Primi quinque termini dant 6931,4718,0559, 
9457 pro Logarithmo Hyperbolico Binarii. Et quo- 
modo hac Series procedit in infinitum facile colligicur ex 
co quod de priore diximus: eftque etiam univerfalis, 
proprietates Hyperbolz minime refpiciens. 

Extenditur quoque Methodus hxcce Differentialis ad 
Refolutionem quationum & alia quamplurima qucrum 
hic non fit mentio. Continetque fundamenta Serierum ge- 
neraliffima; ut inReduCtione quationum Irrationalium 
& Fluxionalium brevi forfan monftrabo. 

IV. An 


( 1071 } 





IV. An account of fome Experiments made on the 
27th day of April, 1719. to find how much the 
Refiftance of the Air retards falling Bodies. By 
J. T. Defaguliers, LL. D. eo E.R. S. 


Took 12 Balls (fix of which were folid Leaden 

Globes of about 2 Inches Diameter ; three hollow 
Glafs Balls of about 5 Inches Diameter; and three 
light Paftboard hollow Globes of about the fame Dia- 
meter) and having carried them to the upper Gallery in 
the Lanthorn, on the Dome of St. Pasl’s Church, [ 
caufed them to fall down by two at a time, in the 
following manner; 

Firft, a Leaden Ball and a Glafs. Ball, 

Secondly, a Leaden Ball and a Gla(s Ball. 

Thirdly, a Leaden Ball and a Glafs Ball. 

Then I let fall in the fame manner the three other 
Leaden Balls, each with a Paftboard Ball. 

After that, having the Leaden and Paftboard Balls 
brought up again, I repeated the Experiment twice 
more with a Leaden and Paftboard Ball: then I made 
the Experiment twice more with a Paftboard Ball 
alone, to {ce how long it would be in falling. 

Upon the whole it appeared that the Leaden Balls 
were a very little-longer than 4 + Seconds in falling ; 
the two largeft of the Glafs Balls 6 Seconds, and the 
Paftboard Balls 6 + Seconds. . ; 

The height of the Gallery, from whence the Bodies 
fell, was 272 Foot above the Pavement of the Church 
(then cover'd with Boards) upon which they fell. 

The times of the Falls were taken two ways above, 
viz With a Wheel-Chronometer, which meafures a 

10 C {mall 
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{mall part of Time accurately, nearer than 1o a quarter 
of a Second (made and contriv'd by Mr. George Graham, 
an ingenious Clock-maker) and with an £ Second Pen- 
dulum: And the differences of Time between the fall of 
the Leaden Balls and the other Balls were taken below. by 
the Prefident, Martin Folkes Efq; F.R.S. and another 
Perfon,whoall agreed in their Oblervations of the Time, 
which they made each with an half Second Pendulum. 


The following Table gives the Marks, Weights, 
and Diameters of the feveral Balls, in three 
Columns. 

















Leaden Balls | Troy Weight. | Diameters in Inzhes 
I oz. ad. and Decimals, 
Ie zis >| 2,05 
Le | ritr: 4{ 1,99 
36 rril: 12 2,0 
4c¢ | f rtas qa % 3 O 
56 1stisa2 2,0 
| 66 | ¥:10: 0 1 ,98 
Paftboard Balls | | 
Lr A oO: 3:6 555 
B | Oo: 1: 14 [| 55 
C | O: §S 17 | 5,1% 
| Glafs Balls. | | 
D ) Or 32 13: 3,9 
E | O: $F 37] 5 42 
_*F o: 6: Of] 5 455 


N.B. The Polar and Equatorial Diameters of the 
Glafs Balls being different, I have fec down a Mean 
Diameter for each of them; the true Diameters are thus, 
of D4& 3,8. of E 5, 6 and 5,25. of F5,7& 5,4 Inches. 

He 
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The particular Experiments are as follows. 


Experiment I. Fall of re and D. 
¢ fell by the Pendulum in 4%". 
The Fall of D was fo near it, thac the Difference was 


not taken either above or below. 


Experiments If. Fall of 2¢ and E. 
2¢ fell by the Chronometer in 5", by the Pendulum in 4;". 
Time of the fall of E not taken above. 


34 


The Difference taken below x2". 


Experiment Hf, Fall of 3¢ and F. 
3¢ fell by Chronometer in 4%", by Pendulum in.4;". 
F fell in Six Seconds. 
Difference taken below was 12's 


Experiment IV. Fall of 4¢ and A. 
4c fell by Chronometer in 42, by Pendulum in 4°. 
A fell in 6: Seconds. 
Difference taken below = 2”, 


Experiment V. Fall of s¢ and B, 
We made no Obferyation above nor below. 


Experiment VI. Fall of 6¢ and C. 
6¢ fell by Chroaomszer in 42", by Pendulum in 43”, 
C not taken above. 


tr 


Difference below == 24". 


Experiment VII. Fall 1 ¢ and B. 
1 ¢fellby Chronometer in 42”, by Pendulum in 43% 
B not taken above. 
Difference taken below 234 


10C2 Experi 
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Experiment VIII. Fall of se and A. 
sc fell by Pendulum in 42”. 
A fell foul and fo was not obferv’d at all. 
Diffcrence taken below 2”. 


Experiment IX. Fall of B alone. 
by the Chronometer in 6:", by the Pendulum in 6+", 


_ Experimes: X. Fell of © alone 
by the Chronometer in 6+" Sy the Pendulum in 64". 


By Gatlileo’s Theory the Lead, which was 4%” in fal- 
ling, muft fall 4 Foot the fir 4", er 16 Feet the firtt 
Second, which amounts to 324 Feet in 4". Bur as 
the Sound of the Vall (as it firuck the Bortom) by which. 
we reckon’d our Time, had 272 Feet co move, we mut 
abate a } of a Second nearly, (fuppoling Sound to 
move one Mile in 4:") which will take away 35 Feer, 
that the Body muft have fallen in rhe la‘t ; of a Se- 
cond, and reduce the number of Feet to 289: fo that 
the Lead will have only fallen 27 Feee fhort of the 
Theory, which muft be attributed to the Refifiance of 
the Air. 

The large Glafs Ball in the 6 Seconds of its Fall, wou’d 
ina Vacnai go thro’ 576 Feet< but taking away the laf 
: of a Second or 47 Feet, for motion of Sound, ic muft 
only fail 529 Feet in Vaceo. Now fince it fell but 
272, there have been 257 Feet taken off from the Fal! 
by the Air’s Refiflance. 

Likewife the Paftboard Ball in 61 Seconds muft 
have fallen 676 Feet: but deducting the laft quarter 
of a Second or 51 Feet for the motion ofthe Sound, there 
femains Only 625 Feet for its fail in Vacwo. But as 
it fellonly 272 Feet, we muft allow a Retardment of 
353 Feet for the Refiftance of the Aix. , 

rote 


> 
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At a mean we may call the weight of the Glafs 
Ball 5 oz. Troy, and its Diameter 5 Inches and $; and the 
weight of the Paftboard Ball 2 Ounces 77oy, and a lit 
tle more than 5 Inches Diameter. 

The Lead Balls all fell wichin near a Foot of one ane. 
other, and made an impreffion in the Boards of about ; 
of their Depth. 

The Barometer ftood at 30, 1 Inches, and the Mer- 
aury was very Convex, and therefore inclined to rile 
till. 








A further Account of Experiments made for the fame 
purpofe, upon the 27th Day of July laft. By the 
fame. 


Aving found by our former Experiments, that thin 

Glafs Balls, and even Balls of pafted Paper, 
were too heavy to make fo confiderable a Difference 
between the time of their Fall and the fall of Leaden 
Balls, that it might be eafily Obferv’d; I contrived a 
way to make dryed Hogs Bladders perfectly round, 
by blowing them (when moift) within a ftrong Sphe- 
rical Box of Lignum Vita, and letting them dry in the 
faid Box before 1 took them out: which I did by 
epening the Box that {crew'd in the middle, and had: 
a hole in the Pole of one of its Hemifpheres to let: 
the Bladder pafS thro’, in order to tye ic after blowing ; 
and fome few {mali holes all over the Box, that in 
blowing no Air might be confin’d between the infide 
of the Box and the. Bladder, {o as to hinder it from: 
putting on a Spherical Figure. Befides I took off the: 
ends of the Ureters, the Fat and a great deal of the: 
upper: 
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upper Coats of the Bladders, before I blowed them in 
the Box, to render rhem flill lighter. 

The Bladders I ufed were fome of the thinneft I 
cou'd find ready blown at a Draggifts, which I moift- 
ned in Water, taking care to leave none in the infide. 
I chofe chofe rather than Green ones, which in drying 
wou'd have ftuck fo faft to the infide of the Box, that 
it wou'd fcarce have been poffible to have got them out 
without tearing. 

Having prepared five Bladders in the manner afore- 
faid, (which I have deferibed the more tully to dire& 
any body elfe that fhou’d be willing to try the like 
Experiments) I took them up to the upper Gallery in 
the Lantern on the Top of the Cypola in St. Panls 
Church; and there by a Contrivance, which I fhall 
juft now defcribe, I let them fall by one at a time, 
together with a Leaden Ball of about 2 Inches Dia- 
meter, and weighing 2/. Zroy: andJ took notice of the 
time of the Fall of each Bladder, knowing by former 
Experiments that the Balls are about 4 + Seconds, or a 
little longer time, in fal'ing the fame Flcight, which is 
272 Feer. 

The following Table, confifting of five Columns, 
gives in the firft, the Marks of the Bladders; in the 
next their Diameters; in the third their Weights in 
Grains 7roy; in the fourth the times of their Fall in 
Second Minutes of time ; and in the fifth, the difference 
of Time between the Falls of the Leads and of each 
Bladder, taken below by the Prefident, Dr. Hailey, 
Dr. Jurin, Martin Folkes E{q; and Mer. George Graham 
the Clock-maker- The Time was taken above with 
Mr. Graham’s Chronometer, (formerly defcribed) ; and 
below with the fame Inftrument, and three half Second 
Pendulums, all which agreed very well together. 
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The Experiments having been made twice over, the 
Table is twice fet down; and thofe Experiments in 
which the Bladders fell ftreight down, and the moft 
regularly, have this Mark before them (* ). 


Marks.|Diameters| Weight in \Time of the Diff. between the 
in Inches Grains Troy \whole Fall\Lead and Bladder. 

















A | 533 128 roe" 14; Seconds. 
*B | 5,193 156 175 12% 
C | 5,33 1373 13} 14¢ 
D | 5,26 97% 225 17% 
*E | 5,02 995 | 21% 17 
*A 19" 14+ 
B 185 14> 
*C | 18} 14 
D 24 19; 
E 214 165 


Fhe Diameters and Weights may be relyed upon, 
being taken the Day that the Experiments were made, 
and the Day after; but the Diameters and Weights 
taken 10 Days before, not agreeing with thefe, I have 
lefe them out. For the Bladders by drying had loft 
of their Weight, and altered their Diameters. 

As the Necks of the Bladders in drying fhrink, {o- 
as to open a little, they muft be blown before each 
Experiment. And for the manner of letting them fall 
exaGly in the fame Inftane of time, it is defcribed by 
Figure U1, in which 

A,A,AA, is the Hole through which the Bodies 
fell: 1,2, is a Board laid over the Hole. G,D,D is 
another Board fixt to the firft Board by the two Wood- 
Screws D,D, with a Pulley G at the other end of it, 
ever the Hole. W is a two Pound Ball of Lead 

faftned 
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faftned to a flrong Thread, which going over the Pulley 
is ftretched horizontally from G to the Nails F; to 
which it is faftned, fo as to be about a quarter of an 
Inch above the Board. 

B is one of the Bladders, hanging with the Neck or hea- 
vicht part downwards, by means of a Loop of fine Thread 
as EH, which goes over the Horizontal Thread GEF. 
Now when with a pair of Sciffars the Thread of the Lead 
(which in all is but one Foot long) is cut juft at E, before 
the Loop of the Bladder, the Lead pulling away the String 
the Loop of the Bladder flips off the remaining Thread 
F E, and begins to fall exa@ly inthe fame Inftant as the 
Lead: Butif the Thread fhould be cut between E and 
KF, as the Lead falls its Thread might give the Bladder 
an oblique Direction. 

He that obferves the time either with a Pendulum or 
Chronometer may take it very exactly, by f{eeing the 
motion of the Sciffars as they cut the Thread. 

N.B. As the Diameters of the Bladders were taken 
by wrapping a Thread twice round them, and fomething 
mutt be allowed for the thicknefs of the Thread; I have 
here under {et down the Diameters of the Bladders, as 
corrected by that Allowance. Viz. A 5,28 Inches; 
B5,19; C5,30; D5 £3 and E juft 5 Inches in Dia- 
meter. ‘ 

The Bladder E was rough, with feveral Wrinkles and in- 
equalities, which made it be longer in falling than it oughe 
to have been, according co its Diameter and Weight. 

A Pail of Water thrown down met with {uch a Refi- 
{tance in falling 272 Foot thro’ the Air, that it was all 
turn’d into Drops like Rain. 

FIN] S. 


RRATA. Phil, Tranf. N°. 357. Page 848. 1.22. lege sb b. 12’ 32", 
Gy N°. 359. p. 932.1. 17- eget s0",1. pi 937.1. 5, 6. lege reftituane 
tur. Et Syftole Acteriazum cum Cordis Diaftole duratione convenic. 
N° 961. p. 1005, 46, read, proof of the falfity of the Opinion. 
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I. 4 Letter of Mr.Jofeph Williamfon Watchmaker, 
to the Publifher, wherein be afferts bis Right to the 
curious and ufeful Invention of making Clocks to 
keep Time with the Suns Apparent Motton. 

Aving been inform’d of a Frezeh Book lately pub- 

lifhed, wherein the Auchor {peaks of making 

Clocks to agree with the Sun’s apparent Motion 5 and fup- 

pofeth that it was a thing never thought of by any before 

himfelf: { was therefore wiilin: by the advice of fome 

of my Friends, to write this {hort Account of what I 

have performed in that matcer my felf. 

And in the firft place 1 muft take netice of the Copy 
of a Letter inthis Book, wrote by one P Xréfa a Fefuit, 
to one Mr Williamfon, Clockmaker to his /mperial Ma 
jeffy; of a Clock found in the late King Charles the 
Second of Spain's Cabinet, about the Year 1692 or 17006 
which fheweth both equal and apparent Time according 
to the Tables of Equation; and which went goo Days 
without winding up. This | am well fatisfied is a 
Clock of my own making; for about fix Years before 
thaec time, i made one for Mr. Daniel Quare, for whom 
Ichen wrought moftly, which agrees with the Defcrip- 
tion he gives of it, and went 490 Days as he faith. 
This Clock Mr. Daniel Quare fold, foon after it was 
made, to go to the faid King Charles the See-nd of 
Spain: and it was made fo that if the Pendulum was ad- 
juiced to the Sun’s mean Motion, the Hands would 
thew Equal Time en two fixed Circles, on ene the 
Hour, and onthe other the Minute. But there were 
other two moveable Circles of the fame kind, that 
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moved forwards and backwards, as the time oP the 
Year required; on which the fame Hands fhewed Ap- 
parent Time likewife. according to the Equation Tables. 
This Method the Author owns he knew of. and applycd 
the fame Motion to Pocket Watches 12 or 14 Years 
ago, which i confefs I never did ; being well farishec 
that Watches with Springs and alliances are very unfit 
to fhew the minute difference, as it increafeth and de- 
creafeth, between equal and apparent Time. 

Soon after this Clock was {cut to Spain, | made o- 
thers for Mr. Q¢arr which thewed Apparent Time by 
lengthning and fhortning the Pendulum, in lifting ic up 
and letting ic down again, by a Rowler fomewhat in 
the form of an Zilipfis, through a flic in a picce of 
Brafs, which the Spring at the Top of the Pendulum 
went through. By this mcans every vibration of the 
Pendulum would agree to'a Second of Time of the 
Suns apparent Motion; that Rowler which lifted up 
the Pendulum, and let it down again, being contmualiv 
moving about all the Year; fo that it may {cem very 
ftrange that this Author never heard of it, fo many 
Years after they were made: For one of thoie, and 
not the firft, made with the rifing and fetting of the 
Sun, Mr. Quare fold to the late King William, and ir 
was fet up at LZempton-Court in his Life time, where it 
hath been ever fince. This contrivance of lengthning and 
fhortning the Pendulum, \ thought of feveral Years before 
Imadeany of them. Since then | have made others or 
Mr. Quare likewife, which (hewed the difference between 
equal and apparent Time according to the Equation Ta- 
bles, by a Hand moving borh ways from the top of a 
Circle; on one fide fhewing how mucha Clock keeping 
equal Time ought to be taiter than the Sun, on the 
ather fide how much flower. 

Bur 
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But thefe Clocks that I then madé to agree wich the 
Sun’sApparent Time, were done according to the Equation 
Tables, which ! found not to ageee very exaGtly with the 
Sun’s apparent Motion: neither can any other be made 
to keep equal Time that +i] pain and lofe all the Year a- 
greeable to the faid Tables: ior though the Tables them- 
felves may be true, yet {ome difference in Motion does 
proceed, in both forts of Clocks, from Cols and Heat al- 
tering the length of their Pendulums. This difference by 
fome Objervations I have made, I {uppofe to be about 
the 2, part of an Inch in the length of a Pendulum vibra- 
ting Seconds, which will alter the Motion of the Clock 
about 12 Seconds in 24 Hours. But to make my Clocks 
made for keeping Apparent Time to go as exact as poffi- 
ble, I madea Table my felf by Obfervation : For obfery- 
ing the Sun, as often as it was to be feen, when it came on 
the Meridian, for feveral Years together, aiways fetting 
down the Difference between its coming to the Meridian 
and the Time by a Clock I had adjufted as well as | could 
to equal Time, and always taking notice how much my 
Equal-Time Clock gain’d or loft at the end of every Year, 
I compleated my Fable ia the Year 171x- Since then E 
have made a confiderable many of thefe Clocks, feveral 
of which I fold to Perfons of great Note and Ingenuity ; 
and in particular one I made about five or fix Years fince 
for the Right Honourable the Lord Parker, at prefent 
Lord High Chancellor of Great Britain ; and all of them 
have given good content to thofe that bought them. So 
that | think I may juftly claim the greateft right co this 
contrivance of making Clocks to go with Apparent Time ; 
and 1 have never yet heard of any fuch Clock fold in 
England, but what was of my own making, though I 
have made of them fo long. 
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Il. An Account of fome new Experiments, relating 
to the Aétion of Glafs Tubes upon Water and 
Quickfilver. By James Jurin, M.D. Reg. 
Soc. ¢ Coll. Med. Lond. Soc. 


N a * Difcourfe formerly prefented co the Royal Socie- 
ty, U maintain’d, that the Sufpenfion of Water in a 
Capillary Tube was owing to the Attraction of a {mall 
annular furface on the infide of the Tube, which 
touch’d the upper part of the Water. Among the feveral 
Experiments made ufe of co prove this Affertion, was 
that of a Glafs Funnel of feveral Inches Diameter, hav- 
ing its {mall end drawn out into a very fine Tube, 
which Funnel being inverted and filld with Water, 
the whole quantity of Water therein contain'd was fu- 
ftain’d above the Level by the Attraction of thar nar- 
row Annulss of Glafs, with which the upper furface 
of the Water was in contact, 

Soon after that Difcourfe was printed, came out a 
Book publifh’d by a very Learned and Ingenious Mem- 
ber of this Society, in which that Experiment was ac- 
counted for in the following Manner. 

If there be a Funnel, as ABC, Fig. 1. full of Water, 
and whofe wide end ftands in a Veffel of Water as BC; 
and the Tp of the Funnel A ends in a Capillary Tube 
open at A, the whole Water will be fuftain’d: the Pillar 
Aa by the Attraction of the Circle of Glafs within the 
Tube immediately above it; and all the reft of the Pillars 
of Water, as Ff, Dd, Ee, Gg, cre. in fome meafure by 
the Attraction ef the parts of the Glafs above them, as F, 
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D,F,G: And hat the fmall Pillars or Threads of Water 
Dd, and Ee, donot flide doxn to Ff, and Gg, and fo go 
quite down, feems to be owing to their Cobefion with the 
Pillar Aa, which is fuftaind by the Capillary Tube Az 
For if you break off the fasd Tube at DE, the whole Water 
wil prefently fink down. 

As this Solution was very different from what I had 
before given, and the Reputation of thac Gentleman, 
who'e great Knowledge in Experimental Philofuphy is 
generally known, was fufficient to give weight to any 
of his Opinions, | thought my felf under an Objiga- 
tion to examine his account of the Experiment, in or- 
der either to demonftrate its infufficiency, or to retrad 
my own Solution. Accordingly at the next mecting 
of the Society, I produced the following Experiment. 

The Funnel, AF GBC, Fig 2. who.e lower part 
BCE G, was Cylindrical to a confiderable height, and 
whofe top was drawn out into a fine Tube ac A, 
being fill’d with Water to the height BF, fo thar che 
furface of the Water FG, did not reach to the arch- 
ed pare of the Funnel, I touch’d the end A with s wet- 
ted Finger, whereby a fmall quantity of Water being 
infinuated into the Capillary Tube at A, the Water 
containd in the Funnel was fufpended above the Le- 
vel of the Water in the Ciftern DE, as in the former 
Experiment. 

In this Experiment it is manifeft, that the littie 
Columns, into which we may {uppofe the Cylinder of 
Water, FGBC, to be divided, are no way fuftain’d 
by the Attraction of the arched part of the Glais above 
them, fince th.y have no conta@ with it. Nor is 
there any fuch middle Piilar of Water, which, by irs 
contact with the Tube at top. is both fuflain’d ir (elf, 
and helps co fwppost the Pillars about it, Upon che 
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fuppofition of which two Particulars thar Gentleman’s 
Soiution was founded. 

This Experiment may be thus accounted for. The 
Cylinder of Water FGBC, by its weight balances a 
part of the preflure of the Atmofphere, which is in- 
cumbent on the Water in the Ciftern. and endeavours 
to force that Cylinder upwards. The reft of thar 
preflure is balanced by the Spring of the Air, AFG, 
which is includ:d between the Cylinder of Water 
F GBC, and the little Column of Warer in the Ca- 
pillary A. Bur, as this Air by its Spring prefies e- 
qually every way, ic muft balance as much of the 
preflure of the Atmofphere upon the little Column of 
Water at A, as it docs of that upon the Water in the 
Ciftern. The remainder of the preflure of the Atmo- 
{phere upor the Column of Warer at A is fuftain’d by 
the force with which thar Column adheres to the 
Capillary Tube, which therefore does exactly balance 
the weight of the Cylinder of Water FGBC, and 
is the real, though notthe immediate, caufe of its Sul 
peniion, . 

The experiment fucceeds.in the fame manner woen 
a Column of Quickfilver is raifed into the Funnel, in- 
ftead of the Column of Water F GBC, the top of the 
Tube being rouchd with a wert Finger as before. But 
then the height of the Quickfilver in the Fuenel mult 
be as much Jefs than that of the Water, as irs Speci+ 
tick Gravity is greater. 

| proceed now to acquit my felf of a Promife I 
made in the Difcourfe abovemention’d, of examining 
whether the Experiments therein contain'd would fuc- 
cecd in Vacuo; and whether Water could be fufpend- 
ed in a wide Tube by means of a Capillary ac Top, 
at a greater height, than what it can be rais‘d to by 
the Preflure of che Atmofphere. 
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In order to this, I boil’d fome Water, and after. 
wards purged it of its Air by means of the Air-pump ; 
which being done, thofe Experiments all fucceeded in 
the exhaufled Receiver, in the fame manner as in the 
open Air. 

The 13¢4 Experiment in particular was made with a 
Tube of about 35 Inches in length, and a quarter of 
an Inch Diameter, the top of it being drawn out into 
a fine Capillary. Which being fill’d with Water pure 
ged of its Air, as before mention’d, the whole quan- 
tity continued fufpended in the exhaufted Receiver. 

This plainly fhews, chat the fucce(s of that Experi- 
ment does not depend upon the Preflure of the Air, 
fince the {mall quantity of Air left in the Receiver was 
by no means capable of fuftaining the Water at fo 
great a height, and confequently that the height, at 
which Water may be fufpended in this manner, is 
not limited by that Preflure. 

Buc here | muft not omit taking notice of a confi- 
rable Difficulty, which’ prefents it felf to thofe who at- 
rentively confider this Experiment. In order to make 
which the better appear, it will be proper ro obferve 
wha: happens, when a fimple Capillary Tubs is filld 
with Warer purged of Air, and inclos’d in the exhauft- 
cd Receiver. 

in this cafe the whole Column of Water contained 
inthe Tube ACB, Fig. 3d, is {ulpended by the Ac- 
traction of the Anvzalus at the top of the Tube, A. And 
though that Analus does not immediately act upon 
any part of the Warer, except what is cither contiguous 
ro it, or “Oo near as to be within the Sphere of its At- 
rraction. which extends but to a very fall diftance; 
yet it is impoffibie, that any other part of the Water, 
as for inflance that at C, fhould part from. the Water 
above ic and fink down, because its defcent is oppor'd 
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by the attraction of the contiguous Asnalas at C. For 
this, being equal ro the upper Avmuins at A, is capa- 
ble of fuftaining a Column of Water of the length AB, 
and confequently is more than fufficient for fupporting 
the Column of Water below it, CB. From which it is 
plain, that no part of the Water contain’d in the Tube 
can poffibly defcend, unlefs the upper part, affifted by 
the weight of the Water below it, be fufficient to over- 
come the Attraction of the Assulys of Glafs at A. 

But in fuch a compound Tube as that made ufe of 
in our Experiment, Fiz. 4th ACB, the cafe is very dif- 
ferent, and it does not eafily appear, why in a acu. 
am any part of the Water in the wider part of the Tube, 
as for Example at C, fhould nor leave that which is 
above it, and defcend; fince the Annulys at C is by 
much too wide to fuflain a Column of Water of fo great 
a length as CB, 

The beft anfwer I can give to this difficulty is, that 
the Cohefion between the Water contain’d in the Ca- 
pillary and that below it, is fufficient to balance the 
weight of the Column fufpended. But how far this 
Cohefion may depend upon the Preflure of a Medium 
fubtile enough to penetrate the Receiver, is worthy of 
Confideration. For though fuch a Medium will pervade 
the Pores of the Water, as well as thofe of the Glafs, 
yer it will act with its intire Preflure upon all the folid 
Particles, if I may fo call them, of the furface of the 
Water in the Ciftern; whereas fo many of the folid Par- 
ticles of the Water in the Tube, which happen to lie 
directly under the folid Particles of the Water above them, 
will thereby be fecur'd from this Preflure; and conte- 
quently there will bea lefs Preffure of this Medium up- 
on any furface of the Water in the Tube below the 
Capillary, than upon an equal furface of the Water ia 
the Ciftern.. So that the Column of Water folpended 
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in the Tube may be {uftain’d by the difference between 
thofe two Preflures. Ihis Explication teems to be fa- 
vour’d by the following Experiments, which may all be 
accounted forin the fame manner, though I fhall anon 
mention another Caufe, which contributes to the Suc- 
cefs of the firlt aad {econd. 

The ficft I fhall mentioa, is the famous Experiment 
of the fufpenfion of Mercury purged of Air, to rhe 
height of 70 or 75 Inches, in the Zorricellian Tube, in 
the open Air, To which we may adu the fuftaining 
of Mercury likewife purged of Air within the exhauft- 
ed Receiver, as related by that Learned and Succef$ful 
Promoter of Natural Knowledge, Monf. Papiz, in his 
Continuation du Digrftear. \ torbear to mention the 
fufpenficn of Water purged of Air, in the Facusn, 
which he defcribes in the fame Book3 becaufe there is 
litrle difference between that Experiment and our own 
abovementioned, the very tep of the arched part of his 
Tebe, which top we may fippole as {mail as we pleafe, 
f{urplying the piace of the fine Capiilary at the top of 
our Tube. Burt we muff not omit the Experiments 
made by the famous Monf A/uygers, and defcribed by 
him in fb21, Tranfad. No. 86. of the cohering of po- 
lifh’d Plates with a confiderable force in the exhaufted 
Receiver; as likewife ofthe running of Water and Mer- 
cury, when purged of Air, through a Siphon of unes 
qual Legs in the Vacuum: All which he accounts for 
from the fame Principle, and much in the fame manner, 
as we have ulec for explaining the Experiment above. 

As tothe Exiitence of fuch a Medium, 1! fhall con- 
tent my {elf to refer to what has been {aid by our //- 
laffricus Prefident in the Queries at the latter end of 
the laft Edition of his Opricks: and as 1 have larely 
had the Honour to entertain the Society with fome Ex- 
periments upon Quichilver, which were exactly the 
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reverfe of thofe made by Dr. Taylor, the late Mr. Hawks 
bee and my felf, upon Water; by which ! am now en- 
abled co throw this whole affair into a little Syftem 
by ic felf, I fhall beg leave to lay it down in the follow. 
ing Propofitiens, the Proof of which is contain’d in the 
Experiments annext. 


PROPOSITION I. 


The Particles of Water attract one another. 


This. | think, is now univerfally acknowledged, and 
therefore needs no Demonftration ; the Sphericity of the 
drops of Rain, and the running of two drops of Water 
into one another upon their contact, manifeltly proving 


it. 
PROPOSITION I. 


The Particles of Quickfilver attract one another 


This is likewife manifeft from the Spherical Figure, 
into which a drop of Mercury forms it felf upon a 
Table; and from two of them inimediately running to: 
gether, as {oon as they come to touch. 


PROPOSITION IIL 


Water is attratted by Glafs. 
This plainly appears from all the Experiments, thaz 
we have ihewn upon this Subject. 
PROPOSITION IV. 
Quickfilver is attracted by Glaft, 


Fvperiment 1. if a {mall Globule of Quickflver 
be laid vvoon a clean Paper, and be touched with a 
picee of clean Gals; upon drawing the Gials gearly 
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away, the Quickfilver will adhere to it, and be drawn 
away with ic. And if the Glafs be lifted up from the 
Paper, the Quickfilver will be taken up by it, in the 
{ame manner 28 a piece of Iron is drawn up by the 
Loadftone, and will ftick to the Glafs by a plain Sur- 
face of a confiderable breadth, in proportion to the 
bulk of the drop, as manifeftly appears by an ordina- 
ry Microfcope. Then if the Glafs be held a little ob: 
liquely, the drop of Mercury will roll flowly upon its 
Axis along the under fide of the Glafs, cill it comes to 
the end, where it will be fufpended as before. 

Exp. 2d. If a pretty large drop of Mercury be laid 
upon a Paper, and two pieces of Glafs be made to 
touch it, one on each fide; upon drawing the Glaffes 
gently from each other, the drop of Mercury will ad- 
here to them both, and will be vifibly drawn out 
from a globular to an oval Shape; the longer Axis 
patling through the middle of thofe Surfaces, in which 
the drop touches the Glafles. 


PROPOSITION V. 


The Particles of Water are more ftrongly attratted by 
Glafs, than by one another. 


This manifeftly appears from the rifing of Water in 
{mall Tubes above the Level. For when the Water 
begins to rife into a Capillary Tube, all the Particles of 
Water, which touch the {mall Azaulus at the botrom 
of the Tube, muft have quitted the conta of the 
other Warer, and have rifen contrary to their Gravity, 
to come into contaét with the Glafs. After the fame 
manner the other Experiments of Dr. Zaylor, Mr. Hawks~ 
kee and my felf, upon this Subjeét, are eafily explica- 
ble. For upon a careful Examination, ic will be found 
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in them all, that fome parts of the Water quit the con- 
tact of the other Warer, and join themfclves to the 


Glafs. 
PROPOSITION VI. 


The Particles of Quickfilver are more flrongly attracted 
by one another, than ly Gtafs. 


Fxp J. Fig.g. Vf a {mall Tube as AB, open at 
both ends, be dipt into a Glafs Veflel Alld with Mer- 
cury, and be held clofe co the fide of the Vefiel, thac 
the rife of the Mercury within it may appear ; the Mer- 
cury will partly enter into the Tube, bac will fland 
within it at fome depth, as CE, be-ow the Surface of 
the Quickfilver in the Veffel, CD; and this depth wiil 
always be reciprocally as the Diameter of the Tube. 

In this Experiment a Column of Quickfilver of the 
height C E endeavours to force the Mercury higher in- 
to the Tube ; and as Glafs has been already provd to 
attract Quickfilver, the Attraction of the annular Sur- 
face on the infide of the Tube, which is contiguous to 
the upper part of the Mereury, will likewife confpire to 
farther its afcent. What oppofes the afcene of the 
Quickfilvet, is the Power, by which that part of ir, 
which endeavours to rife into the GlafS, is drawn back 
by the Atrraction of the other Mercury, with which i¢ 
isin conta laterally, and this does not only balance the 
Atcraction of che Glafs, bur likewife the weight of the 
Column of Mereury of the heighe CE, and cenfe- 
quently this Attraction is confiderably fronger than 
the Attra@tion of the Glafs. 

The caufe therefore. thac fufpends the weight of the 
Column of Mercury CE, being the difference between 
the Attraction of the annular Surface of the Tube ar E, 
and thac of an equal Surface of the Quickfilver in the 
Ciflern, from which the Mercury, that endeavours to 
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rife into tha Tube, muft recede, incrderto unite ic felf 
to fuch an Annulus of the Giafs, will always be pro- 
portional to that annular Surface, or to the Diameter 
of the Tube. And fince the Column fuftain’d muft be 
proportional to the Caufe that fuflpends it, that Column 
mutt likewife be as the Diameter of the Tube. But 
the Column fufpended is as the Square of the Diame- 
ter of the Tube and the height C E conjoinily ; from 
which it follows, that the height CE muft be as the 
Diameter of the Tube reciprocally, as it is found to be 
by Experiment. 

The Experiment of the Afcent of Water above the 
Level in a Capillary Tube, is juft the Reverfe of this. 

Exp Al. Fig.6.  Quickfilver being poured into the 
inverted Siphon ACB, one of whofe Legs AC is nar~ 
rower than the other CB; the height CE. at which the 
Mercury flands in the wider Leg CB, is greater than 
the height CD, at which ic Rands in the narrower Leg 
CA. 

On the contrary, Water ftands higher in the narrow- 
er Leg, than in the wider. 

Exp. Ul. Fig.7e ABCD teprclents a rectangular 
plane of Glafs, which makes one fide of a wooden 
Box. On the infide of this is another GlafS plane of 
the fame iize, which at the end AC is preft clofe to 
the former, and opens to a {mall Angle at the oppofite 
end Bix. = When Mercury is pourd into this Box to 
any height as CE, it infinuates it felf between the 
two Glais planes, and rifing to different heighrs be- 
tween tne Glaffzs where the opening is greater or le(s, 
it forms the common Hyperbola C GF; one of whofe 
Afymptotes EF is the line on which the Surface of the 
Mercury in the Box touches the inner Glafs; the other 
is the line AC, in which che Planes are join’d. This 
tyverbola being carefuily examined by Mr. Afurkshee 

and 
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and my felf, the Rectangle EHG, wherefoever taken. 
proved always equal to it felf, to as great an accuracy as 
could be expected, when the Planes were opened to any 
confiderable Angle: But when the opening was very 
finall, the inequalities of the Planes, though the beft £ 
could procure, bearing a greater proportion than be- 
fore to the diftance between them, occafion’d a fenfi- 
ble variation. Which, by the way, [I take to be the 
reafon, why the Ordinates found by the lare Mr ZZaeks- 
bee, in examining the Curve produced in a contrary fi. 
tuation, upon dipping two Glafs Planes fo join‘d into 
«pit of Wine, do not anfwer co thofe of the Hyper- 

01a. 

Exp. WV. Fig. 8. AB is a perpendicular Section 
through two Glafs Planes join’d ae A, and open’d to a 
{mall Angle at B. C reprefents a pretty large drop 
of Mercury, the larger the betcer, which, being made 
to defcend as far as C, by holding the Planes in an e- 
rect pofture, with the end A downwards, retires from 
the conta@t of the Planes to D, upon inclining the Planes 
towards an horizontal Situation; and the diftance CD 
becomes greater or lefs, as the Planes are more or iefs 
inclin’d towards the Horizon. 

A drop of any Oily or Watery Liquor moves the 
contrary way, as has been {hewn by the late Mr. Harks- 
bee. 

Exp. V. Fig. 9. AB is a Tube open at both ends, 
and a Foot or two in length, whofe lower part is 
drawn out into a fine Capillary at Bs This Tube being 
fill’d with Mercury, the whole Column of Quickfilver 
will be fuflain’d in it, provided the Capillary Tube 
at B be fufficiently fmall. But if the Mercury in the 
end B be fuffer’d to touch any other Mercury it runs 
all out of the Tube. If, without letting ic touch any 
other Mercury, a {mall part of the end B be broken off, 
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the Mercury will run our, cill it. comes to fome leffer 
height as BG, at which it will again Rop, the height 
BC being nearly in a reciprecai proportion to the Lia- 
mecer cf the {mall end of the Tube. 

The Seventh Experiment in Phil. Traaf. N°. 355 is 
the Reverfe of this. 

Exp. Vi. Fig. 10. ts the fame in fub{tance with the 
former, but made with a large Glafs Funnel A 8, 
inftead of a Tube. 

The Reverfe of this in Water is the thirteenth Expe- 
riment in the fame Tranfaction. 

In all thefe Experiments it is eafily feen, that the Ef- 
fet is owing to the difference between the two Attra- 
Gtions, by which Mercury tends to GlafS and to its 

wn body; they being always oppofed to one another, 
{o that a particular Explication is no way neceflary. 
But perhaps it may fave fome little trouble to the Rea- 
der, to remove the following Objection, which will 
readily occur to him. 

In the Experiments brovght to demonftrate the 
fourth Propofition, the Globule of Mercury adheres to. 
the.Glafs in a plane Surface, which cannot be done 
without encreafing the Surface of the Globule, and con- 
iequently removing fome of its Particles from the con- 
cract of one another. If therefore they tend more flrong- 
ly to one another than to the Glatfs, why do they not 
recede frum the Glafs, and afiume a figure perfectly 
Spherical. that they may all have the greateft poffible 
contact with each other? 

To this we may anfwer, that the Power. by which 
Mercury is a:tracted either by Glafs, or by other Mer- 
cury, is proportional to the attracting Surface; and 
therefore, though, ceteris paribus, the tendency of Mer- 
cury to GlafS is not fo ftrong as its tendency to other 
Mercury, yet inthis cafe a much greater number of 
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Mercurial Particles coming into contact with the Glafs, 
than what recede from the contact of one another, iz 
isno wonder, that the Attraction of the Glafs prevails, 
and caufes the Globule to adhere to it. For the num- 
ber of Mercurial Particles which lofe their contact with 
the other Mercury, is no more than what makes up 
the difference of Surface, which arifes from changing 
the figure of the Drop: whereas the Particles, which 
by this means come to adhere to the Glafs, are al! 
thofe that coniliruce the plane Surface, in which the 

Globule touches ic. 

Which Confideration oughe likewife to be apply'd 
to the Sufpenfion of Quickfilver in Glafs Tubes, either 
at extraordinary heights in the open Air, or at lefler 
heights in a Vacuum, as above mention’d. For the top 
of the Tube being Spherical, or nearly fo, it will be 
found, that the contact of the Mercury with the extre- 
micy of the Tube, is co the conract with other Mercu- 
ry, which would be gain’d by its leaving the Top of 
the Tube and defcending a very {mall {jvace, in a Ratio 
infinicely great; and confequently that the contacd of 
the Mercury with the top of the Tube is one caufe 
of its sufpenfion. 

Coroll iff. From this Propofition it appears, that in a 
Barometer made wich a narrow Tube, the Quickfilver 
will never ftand at fo great a height as in a wider. 
Which accounts for the ?/ezomenon {o often mention’d 
in the Yearly Hiftory of the Royal Academy of Scien- 
ces at Paris, by Mont. Ds la Hires thar in the Barome- 
ter, which he conitant!y made ule of for his annual Ob- 
fervations, the Quickfilver did not rife fo high, as in 
another be kept by him, by about three Lines and a 
half. which is near a third of an Inch our Meafure: 
Fee he velis us, that the Tube of his Barometer is very 
finalise So that there is no necd to have recaurie ro any 
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peculiarity cither in the Quickfilver or the Glafs of 
which that Tube was made; or to an unperceived remnant 
of Air let inthe Tube, from fome of which caufes that 
Effect and fome others of the fame kind were imagined 
to vroceed. 

Cor. 2d. Ina Barometer made with a {mall Tube, 
the Mercury will rife and fall irregu’arly. For, as the 
height of the Mercury cepends partly upon the Dia- 
meter of that part of the Tube that touches the up- 
per Surface of the Mercury, ic is plain, that the unayoi« 
dable incqualities in the Diameter of the Tube will be 
more cont:derable, in refpect to the whole Diameter ; 
and confequently will aff.@ the height of the Mercury 
more in a {mall Tube than in a wider. And this I 
take to be the reafon, why it is fo very difficult nor 
to fay impoffible, to make two Barometers, which fhall 
exactly agree in the height of the Quickfilver in all 
conflitutions of the Air, elpecially if the Tubes be ve- 
ry narrow. This irregularicy is {till more confiderable 
in the Pendent Barometet, in which the Quickfilver 
moves through a large fpace, in order to make a {mall 
alteration in the length of the Column fulpendeds The 
fame confideration ‘s eafily extended to thofe Levels, 
that depend upon the rifing of Mercury to the fame 
height in the oppofite Legs of a bent Tube; an Infiru- 
ment of which kind has been lately offer'd for the 
fervice of the Publick, And as the effect is juft con- 
trary in Levels made with Water or Spirit of Wine, 
due regard ought to be had to this Property in the 
conftruCiion of thofe Inftruments, by making the Tubes 
{ufficiently wide, in order to diminith the Error as much 
as poffible. 
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tenth 





(ll. Part of a Letter from Dr. Rich. Richard- 
fon, to Will. Sherard, LL.D. @ R.S. S. giving 
a relation of a wonderful Fall of Water from 
a Spout, upon the Mores in Lancafhire. 


fecond time a vaft breach in the Ground, which 
was made by a Spout, which fell upon Emort-more. 
The account J took of it when f firft faw it, [ put into 
Writing ; and upon a fecond Infpe@tion, finding it to be 
pretty exact, I thought a Tranfcript of ic, would net 
be ungrateful to you, which you may communicate to 
your Friends, and make what ufe of it you pleafe. 
You may depend on it as true. 

Tho’ our printed Voyages of feveral parts of the 
World furnifh us with frequent accounts of damage 
done at Sea by Spouts of Water, yet fuch rarely hap- 
pening at Land, induc’d me to take the following Rela- 
tion of a remarkable ene, which fell on Zmott-more, nigh 
Coln in Lancafbire, on Tuefday the 3d of Juze, 17138. about 
ten in the Morning: when feveral Perfons who were im- 
ploy ‘d in digging Peat nigh the place where this Acci- 
dent happen’d, upon a fudden were fo terrify’d with an 
unufual noife in the Air, chat they left theie Work and 
ran Home, which was about a Mile trom the Place: Bur 
to their great furprife they were intercept d by Water: fer 
a fimall brook in the Way was rifen above ix boot Per- 
pendicular in a few Minutes time, and had overfowa 
the Bridge. 

it is to be obferv’d, that there was no Rain at tha: 
time on Emmott mere, only a Miit, which is very fe 
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queat upon thofé high Mountains ia Summer timc. 
Phere was a great Darkneis in the Place where the Wa- 
ter fell, without either Thunder or Lightning. (as 1 had 
my Information from an Eye Witnefs) The Meadows 
at Wicelae were fo much floated chat the like had nor 
been {een in feveral Years before, tho’ there it was a 
very bright Day. 

Upon this account, I went to view the Place where 
the Water fell; tho’ i believ’d chis !nundation mighr 


Lead or Coa} have been {'ug, burt neither hav 
ever been fought for here. Upon approaching the Piace, 
{ was firuck with un{peakable Horror. the Ground was 
torn up tothe very Kock, where the Warer fell, which 
was above Seven Foot deep, and a deep Gulf made fox 
above half a Mile, and vait heaps of Earth caft up on cach 
fide of it, fome pieces remaining yet above twenty Fear 
over, and fix or (even Foot thick. About ten Acres of 
Ground were deitroy'd by this Flood. The firft Breaci; 
where the Water fell is abour fixty Foot over, and no 
appearance of any Eruption, the Ground being firm a- 
bout it, and no Cavity appearing. 1 muft not forger 
to mention, thar the Ground on each fide the Gulf was 
io fhaken, that large Chafmes appear’d at above 30 Foot 
diftance, which a few Days after { obferv’d the Shep- 
herds were filling up, leait their Sheep fhould fall into 
them. 
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IV. 4n Account of the Phenomena of a very 
extraordinary Aurora Borealis, feen at London 
on November 10. 1719. both Morning and 
Evening. By Dr. Edmond Halley. R.S.Secr. 


PON 7uefday, November 10. 1719. inthe Morn- 

ing, Jupiter applying to the Second in the Wing 

of Virgo, 1 got up about 5 of the Clock to obferve him, 
and having had the Satisfaction to fee my Calculus per- 
fe@tly well anfwer the Heavens, I found certain white 
Streaks in the Sky, feeming nearly Perpendicular ; which 
whilft 1 confidered them f{eemed inftantly to vanifh, and 
foon after others cameas inftantaneoufly in their room. I 
began to imagine that this was likely to be fome part of 
the Phenomena of the Aurera Borealis. But there appearing 
nothing like that luminous Arch which we have of late fo 
often {een inthe Nort),' knew not what to think; till look- 
ing up cowards the Zenith, I perceived an entire Canopy 
of fuch kind of white Strie, {eeming to de{cend froma 
white Circle of faint Clouds, about 7 or 8 degrees in 
Diameter, which Circle fometimes would vanith on a 
fudden, and as fuddenly be renewed. I obferved that 
the Center of this place of Concourfe was not precifely 
in the Zenith, but rather 14 degrees to the Southwards 
thereof; which I was well enabled to eftimate by a Star, 
which on each return thereof fhewed its felf about the 
Center of the Circle. This Star is the 3314 Star of the 
Great Bear in Tycho’s Catalogue, whofe diftance from the 
Pole at this time is 52degrees, and which about half an 
hour paft Five that Morning paft the Meridian, fo that 
thofe Rays centred very nearly on the Meridian it felf. It 
lo G was 
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a very entertaining Sight, till fuch time as the Day-break 
began to obfcurs thefe Lights, which were but faint, 
though fufficiently diftinguifhable. They came none of 
them lower than to about 30 or 40 degrees of Altitude, 
and feem’d not to have afcended from the Horizon. The 
Sky was perfe@ly Serene and Calm, which feems to be 
one of the concomitant Circumflances attending the As- 
vora Borealis, of which this was certainly a Species. For 
the Night following a Neighbour gave me notice of a 
ftrange {treaming of Lights {een in the Air, which thcre- 
upon I attended from the Hours of 9: to 11, when a 
Fog came fo thick as to put an end to my Profpect. Bur 
during that whole time there afcended out of the #..N. E. 
and N. &. a continued fucceffion of whitifh Stri¢, ari- 
fing from below; and after changing as it were into a 
fort of luminous Smoke, paft over head with an incre- 
idible fwiftnefs, not inferiour to that of Lightning; and 
asic paft, in fome part of its Paflage. feemed as it were 
guilded, or rather as if the {moke had been ftrongly illu- 
minated by ablaze of Fire below. Some of the Striz 
would begin high in the Air, and a whole fee of them 
fubordinate to one another, like Organ Pipes, would 
prefent themfelves with more rapidity than if a Curtain 
had been drawn from before them; fome of which would 
die away where they firft appeared, and others change into 
a luminous Smoke, and pais on to the Weftwards wich 
an immen{e Swiftnefs. And Lam of opinion, that had 
it not been for the Moon, then ten Days old and ve- 
ry bright, chis for the time would have been reckoned 
as confiderahie an Appearance as that of the 674 of 
March, 1716. 
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V. A Relation of the fame Appearance, feen at 
Cruwys Morchard in Devonfhire. Being part 
of a Letter to Sam. Cruwys, Efg; R.S.S. and 
by him Communicated to the Royal Society. 


Y OU have doubtlefs been furprized again afreth by 
the wonderful Lights which have been {een feve- 
ral times of late like thole defcribed in the Philofophical 
Tranfactions ; {een on March 6. 17166 

Monday the 26 of Oéober, between 7 and 8 in the 
Evening, | faw fome {mall appearance of it, wiz. 3 or 4 
large Corufcations in form of Pyramids, of reddifh Coe 
lour inclining to Yellow, which rofe about so degrecs 
above the Horizon, and continued but few Minurces. Bur 
the North part of the Hemifphere was very bright and 
red all the Evening both before and after, till Ten, if 
not longer. 

Tuefday, Novemb. 10. Thefe Lights were feen again a- 
bout 4 in the Morning, of which tome fay (to ule their 
own Expreffions) that the Element opened tometime 
at one place, then at other ; from whence came great 
fhining Lights chat continued a while. and then wenta- 
way by degrees, and the Holes clofed up again. This 
continued till Day break. 

The Evening following coming from 7yverton ab-ut 
half an hour after Eight, I faw the North part of the 
Horizon very light and reddith (notwithftanding the 
Moon being about 10 Days old, was then ia or paft 
the Meridian, and fhone very bright) in a fhort time 
the flreaming luminous Rays began to appear very 
plain, fome in one fhape, fome another; many of them 
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like Cones or Pyramids, but moft of them badly ter- 
minated ; fome of which mounted very high, almoft to 
the Zenith, to which place, or near, they all or moft, 
feemed to point. Shortly after there appeared a long 
Streak of about 30 Degrees, parallel co the Horizon and 
about 15 or 20 diftane from it, and about 2 or 3 broad, 
bur badly terminated and of a fiery red Colour: which fent 
out fome of the fame ftreaming Beams towards the Ze- 
nith. About 6 or 7 Minutes atter there appeared (fome- 
what fudden) a Circular Figure like an Iris, but cwice as 
broad, of a pale Colour. The Eaft pare was termina- 
ted by the Horizon at full Eaft, if not fomething to the 
South, and the Weft End about North Weft; the up- 
per part of its Arch being 50 or 60 Degrees high, 
great numbers of luminous Rays darted from it up» 
ward and downwards, (or elfe pafling crofs it from the 
Horizon) at oblique Angles pointing to the Zenith, ef- 
pecially from the North Eaft parr. This continued, as 
near as f can guefs (by the diftance [ rode) abour 8 
or 9 Minutes, when it divided and difappeared. After 
an Interval of 3 or 4 Minutes, another Iris-like Figure 
appeared, (of a Colour (as it {eemed) paler chan any of 
the flreaming Lights had been) whofe Diameter was lefs 
than that of the former, and fhewed more than its Se» 
micitcle above the Horizon, the upper part of its Arch 
approaching near the Zenith. I could not obferve any 
Rays to pafs from, (or a-crofs) this as. from the other: 
The Centre of this laft was much more to the Weft than 
that of the firft.. After the continuance of a Minute or 
two, it began to break in the upper part of its Arch and 
thining Particles being fent out from both its broken 
Ends towards the Zenith, (to which they were near be- 
fore) or rather a little beyond it to the South or South 
Weft, they there formed a fort of Corona, curving and 
bending fomewhat like Flames reverberated on the Arch 
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of an Oven: tho’ this exprefleth it but badly, yer I 
know not how to defcribe it better. It feemed to me 
and others to be finely tinged with various Colours, 
Red-Yellow and Blucifh, dc. and {ent out every way 
from it (except South and South-weft) long flame-co- 
loured Rays. After this had continued about two Mi- 
nutes, its fhining Light abated, and it left behind it 
for {ome Minutes, fomething like a whitifh Cloud (like 
in Colour to what the Light on the r9th of March lak 
left behind ir, after the fiery Particles were extinguifhed, 
but thinner). 

N.B. All this while the Moon fhone very brigir, 
from which this Corona was not very far diftant, per- 
haps not twenty Degrees, tothe North Eaft. After this 
there continued to be fent up many fiery Coloured or 
Yellowith flreaming Lights, fometimes more, fome- 
times lefs, now here, now there, all along the North. 
part of the Hemifphere, but moftly from the North 
North Eaft. All this while fomething like {mall whicifh 
Clouds (which to me feemed to move towards the Ze- 
nich, or to point a little more Southward, but difap- 
pear’'d as they approached the Moon) were carried ve- 
ry {wiftly, and ar very fhort intervals, moftly coming 
from the Eaft and North Eaft, but many alfo from 
North and North Weft. We took but little notice of 
this at firft, fuppofing it had been nothing but the re- 
flection of the other Lighrs. or the fhadows of the 
Clouds (whereof the Noch parcs were pretty full) 
as the ftreams of Light paft behind them: Bur at laft 
we obferved that when the Lights at any time abated, 
thefe kind of Clouds continued to fly as fwift and 
frequent as ever. This { jaw till Tweive or One next 
Morning: many others faw ic next Morning till al- 
moft break of Day, when ic appeared much more red 
and fiery than ic was in the Evening ; the Moon perhaps 
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being then fet. Some People obferved tall Cones to 
arife in the Eaft, and to be carryed to the Weft pretty 
{wiftly in an erect Pofition, but i fawshem not. tt has 
been reprefented here in all forcs of Appearances, Ar- 
mics, Battles. @c. and has put abundance of ‘eople 
in difmal Frights: Bue i had not an Imagination flrong 
enough for it, &e- 
Novem), 16. Will. Maunder. 
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VI. 4 further relation of the fame Appearance as 
feen at Dublin, communicated to the Publifher 
by an tunknown Eland. 


of reading the enfuisg Account of the furprizing 

Lights which on Zaeday the tenth of Novemacr 
we faw in the Northera Semicircle of our Horizoz. 
_ The Afternoon was very Calm and Serene; abour 
fix in the Evening the Sky was tingd with a flrange 
Kind of Light, and fome Streams began to project from 
the North and Nerth Eaft. One of them arofe abou 
N by E. and was nearly a Subtenfe of an Arc between 
that and S.W. by Weft ; it was alittle curvated toward 
the Sun, and what i faw of it (for the North part of 
the Horizon was conceal’d by Houfes) very much re- 
fembled the tail of a Comet: Abour the fame time 
there was one or two which arofe in the aft, afcend- 
ing obliquely fo as to Icave the Zenith feveral Degrees 
to the North» ard, 

Thefe Stri¢ continu’d to appear and difappear alternare- 
ly til! coward Eight inthe Evening ; they were Pyramidal, 
and their Vertices frequentiy projected feveral Degrees 
to the South of our Zenit. 


T' is with pleafure that I now give you the trouble 
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Between nine and ten I was agreeably furpriz’d with 
a kind of Corufcation, or Flafhing, that fhew’d it (elf 
between twenty and fixty Degrees from the Zenith, in 
the South or South by Weft, and which from four or 
five, {ometimes from more places at once, darted with 
a Velocity not much inferior to that of Lightning; and 
by interfering with each other produc’d a beautiful Tre- 
mour or Undulation in that tubtile Yapour, which I can- 
not betrer illuftrare, than by comparing it to the Beams 
of the Sun, refleGed ona Ceiling. from the Surfaces of 
two or three Bafons of Water: Thefe Waves of Light 
were only vitible at the inftant of Corulcation, and 
were of a pale whitifh Colour, fomewhat refembling the 
flafhes produced by the violent agitation of Quickfliver 
in an Exhaufted Receiver; but fo flrong that a Gentie- 
man who about that time was in a Room by himfelt, 
without a Candle, affurd me he took it for common 
Lightning: ‘Thus ict continued inceflantly for more 
than an Hour. during which time feveral lucid Areas, 
like little Clouds, difcover’d themf<ives in the pure 
Sky, and after they had contiau’d about five or fix 
fecond IMinutes, as near as 1 could guefs would in- 
{tantaneoufly difappear; moft of them pretty much re- 
fembl'd a very thin white Smoke or Vapour illumina- 
ted by the Full Moon. 

About three quarters paft Ten, this Vapour was al- 
moft fpent, or by a brisk Gale ar Southby “eft difpers’d 
aad driven to che Northward; ac which time, be- 
tween the Weft and North, a vai body of ir, lke a 
very bright Flame-colour'd Crepufculam, {cem’d to be 
fix’d: From thi: Bafis feveral Beams or Strie of fhining 
miatter Were at uncertain intervais, emitted; and tho’ ic 
was not fo fenfible to the Ealward cf the North, yer 
feveral mighty illars were alio cjected from thence; 
One, which if I miftake not, arofe cirely unde 
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the Pole, was, above all others that had preceded 
it, both as to its Magnitude and Denfity fo furprizing, 
that ’'m perfuaded the fimalleft Print might have been 
read by the Light thereof, had not that of the Moon, 
which fhone very bright, pretty much effac’d it: ’twas 
ting’d with a kind of Yeilow and Violet Colour. In 
about two or three Minute: it died away, and was fuc- 
ceeded by others of an inferior Order: It was now about 
a quarter paft Eleven of the Clock, and nothing but 
repeated Phafes of the fame Spe@acle offering them- 
felves to View; the Vibrating Motion had ceafed 5 the 
Vapour fhewed it felf no longer in lucid Areas; the 
{ireams of Light were not fo frequent, and thofe more 
languid than before; and che bright Aurora having {er- 
led nearer the Avorizon, I concluded the Scene was at an 
End, and accordingly gave over the queft of new Phe- 
nomena, With only obferving that about N. BE. there ap. 
peard fome Clouds that refleéted an unufual kind of 
reddifh Light. Others, who thro’ a Principle of Fear 
fat up longer than I did, reprefene the End with very 
{urprizing Circumftances ; but as it efcap’d the Eyes of 
thofe who were beft qualified to oblige the World 
with an Hiftory of it, fo I defpair of adding any 
thing that may be fatisfaGory: and there were no doubt 
many Circumftances of Weight that I did not obferve; 
for the wonderful Variety this P/enomenon afforded, and 
the frequency and fuddennefs of ics Alterations, made 
it impoflible for the Eye of any fingle Perfon to trace 
it. 

On Zuzfday the 24th of November we had the fame 
Phenomena repeated, tho not with the fame Variety: 
About a quarter paft ten at Night, a vaft Body of 
ihining matter was collected between N. W. by Weft, 
and N. by E. in che form of the Segment of a Circle, 
whofe Center was about 25 or 30 Degrees below the 
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Florizon ; from its Periphery a few fhort Pyramidal Streams, 
of che fame luminous Vapour, afcended by a flow and 
nearly uniform Motion, and were exceeding rare fo as 
not to efface the fmalleft of che fix’d stars; and in a Mi- 
nute or two vanifhd: It was very remarkable that the 
Light which that Collection of Vapour emitted was fo 
great, that in the otherwife very dark Night, I cou’d 
thereby (at three quarters paft Ten) read the Title of the 
latt Philof. Tranfaéé, which then happen’d to lye on my 
Desk ; and at four or five Yards diftance fee the {mal- 
left Books in my Study. 





VI. Aa Account of another very confiderable Au- 
rora Borealis obferved at Streatham in Surrey, 
by Mr. Thomas Hearne; and Communicated 
by Coll. Francis Nicholfon, R. S. S, 


Aving {een Dr. AZalley’s Account of the Coruf 

_ cations in the Morning and Evening of Novem). 
10th. (and the Letter annexed to it from Devonfhire) I 
had the Pleafure to find the Obfervations made upon 
thac Appearance very agreeable to what I had my 
felf obferved the Evening of that Day; and to what & 
did not ac that time obferve, but had an opportunity 
of obferving in the Night of Dec. 11. I believe much 
more plainly than Dr. alley had in the Night of No- 
vember 10, 

Des. 11th. About one a Clock at Night (or rather 
in the Morning of Dec. 12th) 1 was called to obferve 
Corufeations which appeared of a much different Co- 
Jour, and in a very different manner from any I had 
before feen, 
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The flreams of Light that darted upwards from the 
Horizon {eemed to be at confiderably a greater diftance, 
but not at all in lefs quantity than thofe of Nov. roth. 
But their meeting ina Point near the Zenith, and there 
forming a kind of Canopy, was what was particularly 
remarkable in the Manner of the Corufcations now dif- 
ferent from-thofe of Now. 10. 

The firedms of Light rofe from the Horizon only 
towards the North, and on each hand towards N. Eatt 
and N. Weft: But near the Zenith a Canopy was formed 
of flreams of Light meeting in a Point, not only from 
thofe Quarters, but alfo from the South, ge. Only 
to thofe Points they extended downwards from the 
Zenith but a little Way, and were neither in fo great 
quantity nor quite fo bright as thofe Northwards. At 
firft I chought the Point in which the Streams met was 
exactly the Zenith, but upon obferving it fomething 
longer, I found it was not fo, but a few Degrees to 
the South of the Zenith. The. ftreams of Light near 
the Zenith, which formed this Canopy, were of a pret- 
ty bright Colour, and in great Quantity, and darted 
very {wiftly. 

On each fide of the N. towards E. and W. but not 
exactly in the N. it felf (at leaft when I faw it) from 
about 10 or 15° to 40 or 50° above the Horizon, the 
Streams were of a glowing red Colour, whereas all that I 
had ever feen before were very pale. The rednef{s 
was like thar of a burnt Brick, and neareft of any 
thing | have feen to the Colour, which remained for a 
few Minutes, like that tract through which the Metcor 
pafied in the Spring. 

The Streams appeared of this fierce Colour when 
i firt faw the Corutcations, and continued fo for 
fome time, till the rednefs by degrees wearing off, in 
about + of an Flour they-appeared of the ufual Palenels, 
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when I left them ftill forming a Canopy near the 
Zenith, as is above defcribed. 

The Air was very Calm and Serene, not a breath 
of Wind {tirring; as [ remember it was alio Nov. roz4. 

The Moon was now a Day or two oldez than it was 
on Nov. roth. and a good dval further to the W. chaa 
when I faw the Corufcations that Night being then 
near full South. She had now round her what is 
commonly called a Burr larger than ordinary, and {e- 
veral very lucid Clouds at a little diftance. 





VILE. Nupere Obfervationes Aftronomice cum Regia 
Societate communicate. 


UM in Num. harum Zranfadtionum 357"°. Obfer- 
fervationes nonnullas Planetacum ac Lune con- 
fervari digniffimas in unum congeflimus, ac probante 
Societate noflra edidimus; liceat paucula folia hujufmo- 
di colleQionibus in fequentibus quotannis confignari. 
Nupere autem quas habemus Obfervationes hex {unt. 
1718. October 10°. mane, applicabatur Fupiter ad Fis 
xas Telefcopicas, quarum loca, occafione primx appa- 
ritionis Cometz anni 1680, (de qua vide Phil. Tranf. 
N°. 342) fedulo inquifivit Rev. D. Pound, ac nuper ve- 
rificata nobifcum communicavit, una cum accurata ob- 
fervatione tranfitis Jovis juxta eas hac vice, ac deinde 
alrera Febr. 11°. flatim ab oppofitione Solis & Jovis. 
Ineunte autem Famzario 1719. loca ftellarum {ic le habuere. 


Long. Lat. Bor. Long. Lat. Bor. 





4 9,.29°. 59/043" (1. 7. 50fam ows 6 4r {1° 28.54" 
em 0. 6.13 |[1.10-18|xmwo. 5.43 [0.51.56 
é€é ww Oe. 3°13 10+432.50 ’ 
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Ubi notandum ftellas d & ¢ eandem pracisé hoe fe- 
culo fortiri declinationem, « vero exiguam effe ftellulam 
in priore defcriptione ob parvitarem omiflam. 

Jam Odfob. 9°. 17%. g0' T. xq. Jovis limbus orientalis 
attigic lineam ftellas ¢ & ¢ jungentem, fimul centrum 
ejus diflabat abe 24'.20" & a ¢ 16.25". ftatimque a- 
berat Ad 19'. 35". Parvula x Jovi proxima latuit, luce 
ejus obumbrara. 

Decemb, 11°. 18°. 30. T. eq Saturai centrum diftabat 
Ap Libre Bayero, 28.32", & Fixa Borealius erat 4’.31". 
Hine conclufic D, Pound Obfervator Saturvi locum ny 
10°, 41’. 10", cum Lat. Boreal. 2°. 16’. 43". 

1719 Feb. 11°. 6%. 56'% T. xq. Jovis retrogradi cen- 
trum diftabat 4 flella d fuperius defcripra —— ro’. 42" 








6.584 Idem centrum diftabat ab ¢ 6.7 
9+ 373 Iterum diftantia capta a d lo. 9 
9.43; leerum ab e 6.1L 





9 + 49% Jovis centrum diftabat aba -—~ 25.21 

9.58% Idem centrum a parvulax —- 24.38 
Circa Horam feptimam Fovss limbus orientalis attigic 
lineam per x & ¢ produdam; Fupiter itaque cunc ha- 
buit sy o°.6 cum Laritudine Boreal. 1°. 16’. 30” 
Deinde, 

Feb. 13°. 8. o'. Ti xq. Declinatio centri Jovis, Mi- 
erometro menfurata, Borealior erat ca flelle utriufque d 
&err'. 97", & 8%. 20' cadem differentia inventa eft 11’, 
36". Hora vero &. 48’ centrum Jovis diftabar ab e¢ 
17. 4o", 

Spr, 22° 10% 45’, Te xq. Saturni centrum fequeba- 
tur x Libre 4+ Temp. five 1’. 8" Afc. Rect. Micro» 
metro autem Borealior inventus eft Fixa 35’ 25”. Srella 
autem in Catalogo Britannico tunc habuit, m 10°. 16'. 8", 
Lat. Bor. 2° 3/54" 
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Mati 16°. 8". o0' T.xq. x fequebatur Cor Leonis 343 
Afcenfionis rectz ; Borealior autem erat fleila illd of qi me 
Temporis, hoc eft, 10. ”" Arcus coeleftis. 

Fadem noéte, 15", 18’ T. app. Obfervavit D. Sreo 
phanus Grey Martem, ratione Afcenfionis rectx, fequi 
{tellam in Cauda Capricorni orientalem 16.15"; fimul 
non nifi o. tL". aultrali ior erat quam Fixa. 

Junii 7°. toh. t5', T. app. Fupiter directus icerum res 
verfus eft ad ftellas Telefcopicas predictas, & cum fe- 
quebatur ftellam d. 0. 35” Afcenfionis rect, & 10%. 30° 
diftabat §xa a limbo Fovis proximo 4. 18", 

Poftridie Funii 8°, 105, 20, Fupiter fequebatur fel- 
Jam alceram ¢ 1°. 30° ' Afcenfionis rect, ac ftatim di- 
ftantia limbi FJovis proximi a ftella capta eft Microme- 
tro 7’. 30". 

Julii 5. 85. 26'. T. app. Conjungebantur arcte ‘Fupi- 
ter & Venus, que tam Borealior praecedebat Jovem {c- 
cundum Afcenfionem rectam 1’. 20": Centrorum autem 
diftantia ex decies repetitis media, capta eft 13’. 36". 
Hee tria Loadiri obfervata communicavit harum Scien- 
tiarum, eximius Cultor D. Martinas Poikes, B.S, Soc. 

Ange 3» 125,20’ T, aq. Mars pene Acronychus {e- 
quebatur Keli am + Aquarit Bayero io. 58" Yemporis, 
five 2°. 44.57” Afcenfionis Rectx. Erat autem fixd 
Mars Borealior 0. 36 eantum; unde conceflo loco ftel- 
le Britannico fit locus Martts ‘obfervatus % 7°. 1010" 
eum latitudine Auftral i 6°. 38’. 10”. 

Aug. 10° 11. 50. T. eq. Mars fequebatur fixam. 
minorem que precedit + Aquarii 1°. 39’. 30 Fatione 
Afcenfionis re@x ; Auiiralior vero quam fixa 10. 42". 

Aug. 16°. 7 18% T.xq. Spica Virginis , Preccedebat 
Peneris centrum 5") fecunsis te mporis, five 1’, 20° ' Afcen= 
fionis rece, auftre'ior Planeta 12” © temp. five 4’, 35% 

4ug. 17°. Mars pridie Acronychus ac Terris proxi- 
mus obfervatus ett ad duas flelluias contiguas, Parallaxis 
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cjus invefligandi grarid, juxta methodum a D. Cafizo, 
in libro de Cometa anni 1680, exhibiram, Unde Mar- 
tis Parallaxin eruere in Tranfac?. proxima conabimur,. 
Harum vero ftellularum borea tum temporis locum 
habuit x 3°. 5. 50" cum Laticudine auftrali 6°, 6’: 
altera vero Auftralior habuit » 3°.5'.30°, cum Lat, 
Auft. 6°. 10: proximé. Hor4 vero ro’. go’. T. xq. Aus 
firalem fequebatuc Mars 4x’ min. go’ Afcenfionis rectzx, 
eaque adhuc Auftralior erat 7. 50°. 

Sept. 18. 9 20° T. xg. Mars vifus eft precedere 
ftellam in Catalogo Britannico Aquarii 532% 3°. 45“ 
Temporis, five 56.24". Afcen.Rectz ; fimulque Stella 
Borealior erat limbo Martis boreo, non nifi una Pla- 
nete diametro. Locus ftelle sz 29’. 57° Lat. Autft. 
4° 483. 

Odcb, 30. Velperi 5°. 45. T. app. Mars proximus 
tellis duabus contiguis ad 4 mz Bayero, que fant wy 73% 
& 74° Caral. Brit, Praterierat reCtam per eafdem du- 
Gam, eratque angulus ad Marris centrum ad fenfum 
rectus - Borea vero {tellarum eandem habuit declinatio- 
nem cum limbo Planetzx auftrino. 5°. 53° diftantia fel- 
le a centro Martis 2". 30", 5°. 56° centrum Martis difla. 
bat a tertia & Auftraliore ad 4, five 75'* Aquarii, 1%’. 
o4’. 6% 18° diftantia centri 4 Bored five 73% erat 3.. 5”. 
Hinc concludere licee Martem, hora 3". 30° proximé, 
ftellx Borex conjunaum fuiffe, eamque uno tantum mi- 
nuto ad Boream reliquiffe. Fixz autem locus é Cata/o- 
go Britannico wane erat y% £0°.29. 00" cum Lat, Auf. 
1°. 404. 74" vero habuic 9 10° 29°. 50" cum Lar. 
Auft. 1°. 44" 4. 

Novemd. 16°. 19°. 18", T. eq. Venus preecedebat Laz- 
com Litre Aufrinam 3’.13" Temp. five 48’. 23” At 
cen. Rect. fimulque fixd borealius erat centrum Veneris 
7’. 45". Venus quafi Staticnaria apud Nodum ejus Af- 
eendentem. 

Decemb. 
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Decemb. 3°. 19%, 'T. xq. Saturaus precedebattertiam ad 
C Libre, five Litre 29". Cat. Brit.o'. 46 Temp. five 11%. 
32" Afc, Rec. Erat autem fixd Auftralior 15’. 29". dif- 
ferentiad per Micrometrum capta. Unde Saturni locus 
20.25, cum Lat. Bor. 2° 5°. 


Obfervationes Lune te FAclipfium. 


In dita Tranfac?. N°. 357. pag. 852. Obfervationem 
dedimus Eclipfeos Lunaris anno £717 Martii 15° P.M. 
St. vet. apud Cambridg Nov-dnglorum habitam ; apud 
nos vero ob Nubes inconfpicuam. Defiic autem Eclip- 
fis ibidem 11°. 4a'+, neque alia ejus tum temporis fup- 
petebat obfervatio. Poftea vero arte Nauticd & indu- 
{triad inter primos infignis Dom. Candler Navarcha Re 
gius, ex America atculit & nobifcum communicavit ejut 
dem Eclipfeos phafes Lime Peruvie 4 Dom. Petro Pe- 
ralta, Mathematico Regio multis titulis claro, obfer- 
vatas, T'ypifque ibidem impreffas. Initium autem E- 
clipfis ponic Lime 85. 41'. 8". Finem vero ci. tg. 55". 
Simul laudatus D, Candler propriam obfervationem, ad 
Infulam quam Virgine Gorda vocant captam, conceffir,. 
Ibi defiic Eclipfis 125.13. P.M. Fine per cxlum fudum 
diftin@é vifo. Poftremo inter Aéta Regis Scientiarum. 
Academiz Parifenfs iftius anni, comperimus duas & 
quidem fatis conformes hujus Eclipfeos obfervationes, 
alreram a D. Caffino, alteram a D. de la Hire in Obfer- 
vatorio Regio captas: Hic Initium xftimavit 13%. 54". 
Finem veto certius 16°. 38’. 10°. At Ile Initium 1 3". 55° & 
Finem 16,3825". Maxima obfcuratio huic 7; Dig. illi 
7x Dig. 

Hine ex Fine, in Gngulis locis ut videtur accuratius. 
{umpto, proveniunt Longitudiaum differentiz iater Pa- 
vias Co Liman 5>, 18', 20", Inter Pariffos & Cambridg 
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4°. 55. 50°. Intee Parifos & Infulam Virgine Gorda 
4'.25'.20". Equibus fi 9’. 40’ fubduxeris, provenient 
Longitudincs ad occaftum Londini, nempe Lime 77°. 10'. 
Cambridg Nov Anglorum 71°%, ac denique Infule Virgi- 
ne Gorda 63° 55’; unde Jnfularum adjacentium. fitus 
Geégraphici certo corrigi poterint. 

Altera Lunz Eclipfis ejufdem anni Septemlris nono 
Vefperi, ab iifdem obfervatoribus & D. Maraldo Parifiis 
confpecta eft. Finem Londiai obfervavimus in xdibus 
Societatis Regix 7°. 26°. Parifis vero D. Caffieo Finis 
7. 34’. 50", D. Maraldo 7°. 35’. 30", & D® De la Hire 
zh 34', 15". Simul D. Wartzelbaur Noriberge eundem 
Finem vidic 8. 10°. 45" Hine confirmantur Meridia- 
norum differentise Loudinum inter & Parifios, prefertim 
ex obfervatione D. Maraldi, nempe 9°. 30°; uti & ine 
ter Londinum & Noribergam 44's 45", quantam fxpius 
olim experti fumus. Porro quinto die poft Eclipfin, 
Septembris 14° vefperi, Luna occuleavit Palilicium Pa- 
rifis, obfervantibus figillatim DD. Maraldo & Delifle Ju- 
nioree Evanuic autem ftella ¢ regione Maculx Grimal- 
di five Paludis Mareotidis, Hora 9°. t1'. ys". Emerfit 
autem @ limbo Lunz obfcuro 10". 3.55". Hujus Oc- 
cultationis obfervatio Lewdiai habetur pag. 853. Phil. 
Tranfat. 

Obfervationes illas, in quicus Temp. xq. adbibetur, 
Rev, D'* Pound acceptas debermus. Tubo autem quindecime 
pedali capta pro certifimis habenda funt. 
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